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Copyright 1920, by the Goodyear Tire & Rubber Co. 


An Idea, Our Good Name—and the G. T. M. 


They had never used a Goodyear Belt. Their experience with 
the belting they had in their parent plant had been generally 
satisfactory. But the Fort Atkinson Canning Company did 
know Goodyear reputation for quality—knew it by the willing 
testimony and the demonstrated experience of other concerns 
the country over who were reporting notable successes with 
Goodyear Belts on every kind and condition of drive. 

And the plant analysis idea proposed by the G. T. M.—Good- 
vear Technical Man—struck them as the logical way to insure 
the right belt for every duty. They had opportunity to test the 
principle of it thoroughly in a study of their new plant's belting 
requirements. They had the G. T. M. make the study. 


So they specified 100% Goodyear equipment—transmission 
belts, conveyor belts, steam hose, water hose—for their new can- 
nery at Jefferson, Wis., all on the basis of the G. T. M.'s plant 
analysis, and their confidence in Goodyear products. 


The Jefferson plant is an efficient linking of different trans- 
missions and conveyors. No one type of belt, however well 
adapted to one form of duty, could be depended on to fulfill with 
equal capacity all these varied demands. An expert analysis 
that insured the full effectiveness of every drive in relation to the 
entire unit appealed to the superintendent as the only right solu- 
tion of the power problem. 


BELTING - PACKING 

















Note the belts specified to their particular uses; for the light 
drives, where the conditions are small pulleys run at high speed 
and uniform load, Goodyear Glides; for general transmission and 
moderately heavy duty, Goodyear Klingtite has been used. 
Width, plies and type are specified to the service required. The 
very natures of the Goodyear Belts employed meet the peculiari- 
ties of the situation. For instance, the belt on the canning 
conveyor, due to its particular construction of cover, fabric and 
friction, insures against the action of acids encountered in the 
raw material it carries. 


The unfailing performance of these Goodyear Belts substanti- 
ates the plant analysis method of applying belts to the specific 
service. Their freedom from belt troubles—no slipping, no 
stretching: to an appreciable amount, which usually causes an 
interruption in production in order to “cut out’’ and take up the 
slack—is their own best service assurance. 


Both Goodyear analysis and Goodyear Belts are at your 
service. The G. T. M.'s expert study of either a single urive or a 
complete plant installation is without obligation on your part. 
For further information about the Goodyear plan of plant analysis 
and the G. T. M., write to the Mechanical Goods Dept. of The 
Goodyear Tire & Rubber Co., Akron, Ohio, 
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“Rit your town on the 
good roads map this year 





























OME to think of it, is there 
anything so expensive to a 
community as bad roads ? 

Bad roads slow up busi- 
ness, lower land values, make 
markets inaccessible, isolate 
neighbors, cost a lot of money 
and waste much more. 

People tolerate bad roads 
year after year because they 
think good roads cost too 
much. 


But good roads are not 


F YOU 


want te 


Ber: Be 


Tervie Roads Save Money 

















expensive, if they are built 


in accordance with a well- 
thought-out program, some- 
what along these lines: 


Consider — 
1. The traffic the road will have— 
2. Its initial cost — 
3. Cost of maintenance— 
4. Durability — 
5. Ease and rapidity of construc- 
tion 
6. What ‘Barrett Service’? can 


do for you. 





Thousands of towns and 
cities all over this country, 
have had their road problems 
economically, satisfactorily 
and quickly solved by the use 
of this popular road material. 


No matter what your road 
problems may be—a road 
binder for new construction, 
a dust preventive, a preserva- 
tive, or a patching material 
—there is a grade of Tarvia 
for each need. 


know how to get GOOD ROADS in your 


community at VERY LOW COsT, write today to our Special 
Service Department for booklet and data on thts vital subject. 
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‘THE BARRETT COMPANY, Limited: Montreal 
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Special Service Department 





In order to bring the facts before taxpayers as well as 
road authorities, The Barrett Company has organized a 
Special Service Department, which keeps up to the 

P P ’ f 
minute on all road problems. 

If you will write to the nearest office regarding road 

) - 
conditions or problems in your vicinity, the matter will 
have the promptattention of experienced engineers. This 

P 2 
service is free for the asking. If you want beller roads 
and /ower taxes, this Department can greatly assist you, 
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They are up for Arson 
Which one would you sentence heaviest be 


PINIONS would vary as to which one roof to another that is responsible for a great 












Jonns: 
AMVILLE 
StRvict 


COVERS . 
TME CONTINED 


of these famous firebugs is the worst 
culprit. 

But nine out of ten people would indict 
the oil lamp, gasoline, waste litter or matches, 
and overlook the insignificant little brand 
over at the end, seemingly guilty of nothing 
more than “smoking in court,” but really 
the worst offender of the lot. 

Not that the oil lamp, the gasoline and the 
match aren’t guilty. Their toll of fire loss 
is well known. But actually they are small 
inside workers, who can never pull a big 
iob—a community fire—without their little 
accomplice the roof ember. 

It is this burning fragment from another 
fire, this ember blown from one inflammable 


part of our huge annual fire loss. And it is 
in protecting you from this ever present 
menace that the service of Johns-Manville is 
most vital. Buildings roofed with Johns- 
Manville Asbestos are themselves preserved 
from this danger and are prevented from 
menacing others. 

Furthermore, in addition to fire protection, asbestos 
carries with it a greatly increased durability. This 
wonderful fibrous mineral is not only absolutely fire- 
proof but is immune to the disintegrating effects of 
sun, snow, hail, ice, rain, smoke and acid fumes. It 
is truly the ideal roofing material. Buildings of all 
sorts are covered with it in some one of its several 
forms, such as shingles, ready roofing, built-up 
roofing, Corrugated asbestos. Thus Johns-Manville 
affords to the modern roof not only protection from 
fire but a very high degree of durability. 


H. W. JOHNS-MANVILLE CO. New York City 


10 Factories— Branches in 63 Large Cities 
For Canada, Canadian Johns-Maarville Co., Ltd., Toronto 


. Asbestos —=——— — 


TOHNS-MANVILLE 


Serves in Conservation 
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INSULATION 
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CEMENTS 

that make r walls leak-proof 
ROOFINGS 

t t down fire risks 
PACKINGS 

that ’ power waste 

LININGS 


that make brakes safe 
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The physical considerations that go into the determination of the standard yard and meter 


Why Is It A Yard? that has been used as a standard; we all recall the 16 When we consider that Troy weight, use YW 


y , ’ : - hand horse, an expression meaning that the horse is ing gold, silver and all precious things, is i 
HE standard unit of linear measurement in the > ° ; ; , : : , 
. A oan ; 16 hands high at the shoulder. A hand, at least in this the heft of a grain of wheat, well-dried ‘ 
United States is the yard. The system is based, , : : , n 
Se 2 . , connection, is supposed to be four inches across the middle of the ear, on the basis of 24 gral 1 m™ 
in last analysis, upon the fact that the force of gravity po ; : ; , , 
: : NSE taj palm. Then there is the span, measuring nine inches weight; that three barleycorns represe 
Is constant for a given point on the earth’s surface, ; : , , 
tad | ‘ ss . : from the end of the thumb to the end of the little finger, the human foot is still widely used 
Which in turn implies that a pendulum which oscillates , 
: : ; i. , and to which most strongly attaches that tradition of merely to name, but actually to me ( 
a certain number of times in a given period is of con : . - eon iee , : } | ' 
P } , . : invariance among different individuals which is more foot; that a yard is one-half the sp 
Stant length. Within a receptacle from which the air = : , . * : 
or less explicitly claimed for all such measurements man with extended arms, and gets ‘ 
has been exhausted to form a vacuum, and which has . 


Also there is the fathom (six feet), supposed to re 








Ka ; “fay oe , D spar slung to a mast; and so on thro il 
been placed a i iown altitude, latitude and longi : ' : 
tude (i ‘I | lul ] ; resent the space a man can cover with his arms ex of measurement: when we consider 
tude nh the 0° ro ondon), a pendulum beating sec . : } . j 
Is i I pon t th 1/3.26159 tended; the first joint of thumb or index finger was realize the need of a constant neve f 
onds is n ie |b nglis w to represent, with .— Obed : ’ 
teat f , a ic} ] , ! hte always an inch measure for “old-fashioned folk; standard 
part S lenxuti a unsure which shi T cnown 6 : ‘a 9 : } } } ‘ 
# ' hia } itipl ; . While it is “just a yard” from the tips of the fingers Custom has had su stror nfl 
as the s 1 a toot rom this DY Inultiplication and . r : ‘ 
; at — to the point of the chin with a lot of up-to-date ladies ments in the pa tha ve 
division e whole system of English linear easure- ie Pagers wing in 1090 unit as a ramnie of th: , 
ment | | rbitrary vard ‘iginatin Se ree eee ere Oe ee . ps ; 
Ss s @ STie e a ’ i ard, originating 1 . nasi r . I 
in KE lar leat t] 1 ' 1 In the struggle fer accuracy, which seems to have MGS OF O wolyglo ond 
1 England and detined as the distance between two fine s 
ij : become one of the fetishes of the day, man has never Ameri inderstand (O0) 
Ss engra m gold plugs inserted in a steel bar, , : KI 7 
} } - been satished with approximate measurements But KNOW i} is 11,700 yards el 
aS Det i it United States and foryns the ‘ } a edat TT ‘ +} 4 —_ } he Italians s 1614 ~ 
“a : : es te , c o have anything like the ideal accuracy which this ail t tt, ‘ ol : 
Msis © ou svste s of hneias ‘oTnHents Opies oO ® »> , } 
ai ae I ‘ remark implies he must first have a standard that 2240, and the Germa 
oth star i yards are preserved in Londo d at . : , : TT +} ‘ 
Nati () j W 1 remains the same at all times and in all places one ng to whether it be INUePrS LO 
i servatory il ishington, our r ‘ : : 231 Sana le’? , 
t} that is fixed by law and custom, and that is accessible bong ii Phen f ive 
gv f l ( i ne ongel ul ie ; , " ‘ . : vray ‘ 
' : ; o all users alike. It is not very easy to attain such yaras iit t Cal te OF UL f I 
O a standard, although it is easy enough to hgcome dos cilte i ir alle 
< f tlie eri ‘ nave i very minute . 1 tand ’ niy { 
4 , ss matically chesty, if not self oplmonated and egotistical, Stari ‘ eu mf o 
2 ire ol 1 rida from . . . : 1 nor 
1) l ie = ‘ } with those segments or multiples which we call miles hows ( oul 
ul Irk » bal ie latitude of e: place be . . . } 
q ! , rods, vards, feet. inches or f1 tions thereof when once m Ue \ ! ‘ 
ge dete) ( t observatior miputed the z . : : 1 t VW ful 
, , | such a standard is found. The Englishman was forced differer W. M. Butter 
i ! e meridinn tis no known ‘ 
t ti » the rather formidable appearing 1/3.26159 of : wr tee ff. y ‘ 
<< SPY s itself subject to a certain ' ike the ra nida ippearin . Some Economies for Welded Ships 
itself t ‘ : the lencth of the seconde nendulum in tle 7. r of hj 
or: so at w was decreed by the French law pA tis igi ' aiecsdioe rT. HE economies l l hoped t 
tu t part of this length shall be re- London as his standar ot, The eng of the pet gy sl I 
; rd Fy ; - e lum being to his mind ne most co thing know1 i. ge 4 
- t is Ss naarad rench nerTer 1 sSVSTten ot MeV athe 
2 2 : so constal that he though ‘ ould set ten millio 4 , 
ished had not quite so firm a foun sie ; it tl (WM) 
pendulums oscillati: one lee the othe! 1}? 
iS Was supposed Nevertheless, é “a ae . . - : It 355,000 f I t na 
the same meridian nd a Same altitude m tie 
mm 1 onth part of the quadrant, by = - 
> . Tower, and that a of thet ent seconds l ry uf 
nd ivision, an entire system of linear . . . now we aimed ! 
- - o Ds utelvy the same tet rT 1 } 
Dee ormed The meter is 39.370438 os w, ‘ : hoped, tT the « inge fre ! 
. - ‘ n that thi Yet the Frenchman’s met stem, based on a ete , aa 
cS - i be see li us system and / ; es \ ( ] 
( kK , » . he . the n _ representing one ten-m I ) t of the est il 
ju y ng ohe are based upon the measure 
, a ‘ aie a distance from the pole to e equator. has so j re . Rawal 
rh e 1 and the calculation of sun time f ‘ ricating plan ( the 
: , many of our mathematicians t there has beet ae 4 ‘ Bead 
rhe oot has from the earliest times been y ae apa iPr i ira 1 Templa ers 
. agitati al t ests S this svstem in place of the ‘ : 
! rd of measurement. The Roman ver agitation about ¢ iblishing " n | he pu hing, and much of tl} , 
was 11.62 of our present inches, with a pace equal more familiar English one It is of course true that a bolters who flog and pull tl ece 
ve eet, and a mile, or mille passus, comprising system of measures can be built up on any foundatio fit when on th vs I is esti 
00 paces, as its name indicated. This use of the and that the 11.62-inch foot of the Roman Emperor is into consider nm all the above iten 
for measuring purposes is what gives the as sustaining to the system as is the length of a pen month in the time of constructi ind ‘ 
me in English and many other tongues. dulum, providing law and custom provide the bed rock $38 a ton in the cost of steel ructure 
bu e foot is not the only part of the human body of stability. the total saving cost being $97,500 on a 1 
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Nav Departments have turned over to the 
Shipping Board 27  ex-German passenger — ships, 
ut these having been made into troop ships are not 


any condition to be used for passenger service, and 


vill not be until they have been re-conditioned. Thus 
far only one of these, the “Moccasin,” of 3,100 tons 
POSS is been re-conditioned, and she is now in the 








Sou American trade The outstanding problem, how 
er e whole question is that of policy. and par 
il h respect to ownership and operation, 
S| i ships remain the property of the Government 
~ operated by the Shipping Board or by private 
ernus under irters granted by the Shipping Board, 
vw better policy to sell the ships outright to 
vhest s under long-term payments, abolish- 
rt e Shipping Board and leaving the future of our 
ere marine entirel © private initiative? Or, as 
ist alternative, shall the Government retsil Is new 
ercha theet euving it under the control of the 
> ¢ Board to be operated for the largest profits 
i FT| e obtained and in unnrestricted competition, 
ot mere vith foreign shipping, but our ow! 
SctENY AMERICAN is strongly of the opinion 
e of e outstanding lessons of the war is the 
(rover mnt ownership ind oy ration of 
or vrea iIndustr and commercial en 
erprises 0 kind hatsoevel The ships should 
re the open market to the highest bidder, with 
} <4) i excep in speci ISes, they shall not 
ss ul ra foreign flag They should be sold for a 
" isiderable cash percentage of the price, 
) e pa ents » be made at stated in 
s I hermore, it Ww 1 be futile to a Ipt to 
~ ~ I ’ wil xT \ ctl «lin Is 
‘ le price wv which shipping is being con- 
structed i he leading shipyards of our competitors 
Las o eans least in importance, is the ery 
vy ‘ I revis of our navigation laws and the 
o erefrom certain very burdensome and 
entire ecessary restrictions, 
Geographical Blind-Man’s Bluff 
NE of our contributors recently suggested that 
le I vuirist frequent ers a town 
th no idea of where he is that a sign 
viving the name of the place would be appreciated. 
does seem a b out of the way for every insignifi 
iamlet to assume tacitly that introduction of this 
sort is not required But we have a far worse griev 
a o air than that of the wandering autoist. 


We do not really to know the name of the town 


niive 


hrough which we are passing. We can get in and out 


I we can secure a meal and a supply of gas; 


ve can even take a night's lodging and have the car 


ikered, without bothering about the local designation 


ployed by the postoffice. But when we get a letter 


» expected to answer it, and to do this we must 


know whence came. Yet once the average communi 
cation from abroad gets detached from its envelope, the 


will never find this out. 


inces ure good that we 

Foreign correspondents may have the same griev- 
ince against us They may get letters dated from 
Wasl on and Troy and Hicksville, not knowing in 


ch Washington or which Troy is meant, 
r unable ® the other to locate Hicksville at all. But 


ve doubt this. The American letterhead, printed or 


ndicate the state is the exception ; 


fails to 


while with writers of other lands, the omission of a 


ne telling where in the world the writer's town is 


varies in frequency with the utter inconse- 


tiality of that town, 
St. John, New Brunswick, for 
add “N, 


John in 


writing from 


nustance, is B.” to his date 


pretty apt to 
me But the citizen of St. Antigua or the 
is almost certain to put only “St. John, 
When a 


dated from Grimsby-Harcourt-on-Humber, one is fairly 


Isle of Jersey 


(he 6 at the top of his screed. letter is 


safe in assuming that it comes from England rather 


han from one of her far-flung colonies; and the man 
who writes from the original London must put, after 


ou. &. 
England. But 


the name, some such cabalistic token 


thus locating himself in London, where 


is Grimsby, and where is London, writ down without 


further details? 
Sometimes the case is even more desperate. Take 


the letter which inspired this tirade, and which came 
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Cocanada. Now Texarkana is partly in Texas 
and partly in Arkansas, and if we were to follow this 
look for Cocanada in the 


adjoins the Dominion of 


from 


through, we might 
China 


system 


spot where Cochin 


Canada. But when this clue failed us, there seemed 


index of Herr 
did: 
which the 
signed Cocanada without finding any trace of the name, 


nothing better than to search in the 


Steiler’s admirable atlas. This we and after 


poking about on the map to reference as 


we consulted another and less generally accessible 


Herr Steiller had com 
misprint, and that our town of the musical 


volume. Here we learned that 


mitted a 
name, instead of lying in the heart of the Tibetan 
Desert as his index implied, was located on the eastern 
coast of India, 

Another curious aspect of this phenomenon of incom 
plete address is that the chances of its occurring seem 
i with that the resident 


in direct ratio the probability 


of the town in question will never have occasion to 


The 


correspondence 


write elsewhere than abroad. best part of a 


Liverpool merchant's must be domes 


tic, so he carefully puts “England” at the head of his 


letter. But the gentleman who writes from a place 100 


miles distant from the hearest white settlement, and 


vhose local correspondence can hardly be in greater 


ratio than one in 500 of all the letters he writes, in 


variably, it seems, leaves off everything save the name 


of his postoffice. We have got so that we can 


LUeCSS 


correctly in nine cases out of ten whether a= given 


place is in South Africa or New Zealand, but that 
covers only one corner of the field—though to be sure 


tin New Zealand 


But we 


covers one of the worst offenders 


cannot always guess right. Rio Janeiro is in 
, 


Brazil, by ont Buenos 


7 
t 


the printer, 


just as 


Aires is in Argentina; but the keeper of the general 


store in San Juan never deigns to tell us which of the 


myriad San Juan’s is his, while the resident of 





Urubicha or Banjoewangie displays a and touch 


that we know 


ing confidence where to place him or 


can tind out. And we can't get our Uncle Samuel to 
help us out of these puzzlements; if we try it, he hands 


us back our letter the next morning, neatly stamped 


for better address.” 


A Department of Air 
HERE has s 


tion calling for more 


dom come before Congress a ques- 
careful consideration than 
hat of the formation of 


of Air In its 


for concentration 


a separate Department 
fact that it 


budget 


favor is the will make 


and the system as against 


the institution of a dozen or so of 
Navy, 
all the duplication of effort, greater costs, 


that 


separate branches 


for the Army, Postoffice, Geological Survey, et 


cetera, with 


and clash of interests which would involve. 


Looked at from these standpoints, the creation of a 


separate department seems to have everything in its 


favor. Against a single department, it is urged that 


the types of planes and the character of the service 
called for by 
that 
work 


the separate departments is so varied, 


they each have so many individual 


that it 


problems to 


out, would be impossible for any one 


single department to do equal justice to all. Possibly a 
way out of that difficulty would be for each department 
to have its technical representatives, familiar with its 
own special requirements, represented in the Depart- 
ment of Air in an advisory 

A great 


would be found in its ability to take care of the in- 


capacity. 
advantage of forming a Department of Air 
terests of civil and commercial aeronautics. According 
to the bill 
department 


now before the Senate, the director of the 


would be authorized to establish aerial 
routes and to codéperate with states, cities and munici- 
palities in the matter of building airdromes and acquir 
ing landing fields to be used in common. It is most 


earnestly to be hoped that should the department be 
formed, every effort will be made to stimulate and not 
as happened during the war, to repress private initia 
tive and enterprise both in the design and construction 
of airplanes. Naturally, the Army and Navy Depart 
ments are opposed to the creation of a 


Department; but if 


separate Air 
they were proportionately 
that 
that at the 


mans 


repre- 


sented in the Department, it seems to us their 


could be amply covered, and 


total 


unrelated 


interests 


same time the overhead charges due to 


seattered and efforts would be enormously 


reduced, 


ir 


ne 


he 
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Naval and Military 


The Torpedo-plane.—The successes scored by the 
torpedo-plane in the North Sea, when the Germans 
used it successfully against merchant shipping, awoke 
the naval authorities to the great tactical value of 
this weapon against warships. Had the war been 
prolonged this form of offensive would have been used 
extensively against the German fleet. All of which 
must be gratifying to that gifted inventor, Admiral 
Bradley A. Fiske, who had already won great distine- 
tion as the inventor of the gun telescope—the founda- 
tion upon which modern gunnery has been built up. 

Battle-Ships for Targets.—The highly efficient 
Bureau of Ordnance contemplates introducing a system 
of target practice for the Navy which will more closely 
simulate actual battle conditions. It is proposed by 
Rear Admiral Earle to take several obsolete ships and 
use them as targets running at full speed. They 
would be without crews, of course, and they would be 
steered by the new method of radical control which 
has been developed for airplane service. The advan- 
tage of this is that the target ships would pursue zig- 
zag or even sinuous courses while under fire by firing 
ships. The advantage of such a system over the present 
method of towing canvas targets will be obvious. 
‘“‘Drummers”’ on Warships.—Thiere is almost an ele 
ment of comedy in the suggestion that a limited num- 
ber of commercial travellers be given transportation 
in British warships that are destined for foreign sta- 
tions. We are told that the obligations of the Navy 
to promote trade will cease when the port of arrival 
is reached, for then these civilians are to be turned 
loose to look out for themselves. Just what their 
status will.be aboard ship is not told us, or where 
they would berth or where they would eat. As members 
of the officers’ mess and listening to a discussion of 
the latest intricacies of director-firing, they would 
surely feel like fish out of water. The proposal calls to 
mind the suggestion made a few years ago to use some 
of our fastest cruisers in the merchant service as mail 
and light freight carriers, 

Unsung Heroism of the Seas.—Formerly there 
was a spectacular appeal in the ship of war which was 
denied to the ships that come and go carrying the 
sut the war has changed all 
that and the common merchant sailor has come into 
his own as a fearless and heroic character. This truth 
is forced upon our attention by the appeal which is 
being made to Americans (the appeal does not come 
from the other side) to contribute to the fund for 
British merchant seamen which is being raised in 
Great Britain and her colonies. The American Am- 
bassador in London has said: “There is no more 


commerce of the world. 


glorious page in the history of the war than that con- 
tained in their bravery and sacrifices. They are 
the men who defied and defeated the base iniquity of 
the German submarine campaign, and it is not too 
much to say that without their brave devotion the war 
would not have been won.” No less than 17,000 of 
these men were killed and 30,000 disabled in 
transporting troops, munitions and food for our own 
and the Allied armies. 


Capital Ship Construction Abroad.—So far as we 
can learn there is no construction of capital ships be- 
ing carried on at the present time among our Allies, 
with the possible exception of Japan. The French are 
doing practically nothing to complete the four powerful 
ships of the “Normandie” class which they had in 
hand in 1914. These ships, it will be remembered, 
were to carry twelve 13.4-inch guns in three turrets. 
This involved the unprecedented arrangement of mount- 
ing four guns in a single large turret. The work on 
these ships was stopped entirely during the war, and 
has not been renewed since the armistice. In fact, one 
of the ships, the “Bearn,” has, we understand, been 
broken up. Italy has four ships of the “Morosine” 
type of 30,000 tons, mounting eight 15-inch guns. They 
were to have been laid down in 1914, but they are not 
heing completed. The Japanese had commenced a 
ship of 32,000 tons, the “Nagato,” at the time we 
entered the war, and it is believed that four of this 
class have been commenced or are contemplated. The 
“Nagato” is somewhat advanced, but little, if anything, 
has been done on the others. 
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Astronomy 

Nova Aquilz in 1919.—The new star that appeared 
in Aquila in June, 1918—the brightest nova seen in 
the past three centuries—waned from less than zero 
magnitude, when discovered, to magnitude 5.5 in No- 
vember. During the first six months of the present 
year its brightness further declined to magnitude 7.5 


Polar Caps of Venus.—According to Mr. Edward 
M. Nelson, writing in the English Mechanic, polar caps 
were plainly visible on Venus last June in his 3-ineh 
refractor, power 160. They are described as of in- 
tense whiteness, resembling that of the crater Aris- 
tarchus on the moon. A similar observation is re 
ported from M,. Flammarion’s observatory at Juvisy, 
France, 


The International Astronomical Union was 
instituted in Paris in November, 1918, and its organi- 
zation was completed at the meeting of the Interna- 
tional Research Council in Brussels last July. M. 
Baillaud is president and Prof. A. Fowler general 
secretary. Several committees have been appointed 
to organize international codperation in various 
branches of astronomical work. 


A French Abstracting Journal for Astronomy.— 
The Bulletin Astronomique of the Observatory of 
Paris has changed both its character and its title. 
Hereafter it will be known as Revue générale des 
travaur astronomiques, and will be devoted to the 
publication, in French, of brief abstracts of current 
literature relating to astronomy and geodesy. Au 
thors are requested to abstract their own papers for 
the Revue, which will be issued monthly. 


The Astronomical Society of France held its 
general meeting, the first since the outbreak of the 
war, June 1, 1919, and elected officers for the ensuing 
two years. Count A. de la Baume Pluvinel, who had 
held the office of president since 1913, delivered an ad- 
dress on the recent progress of astronomy. The new 
president of the society is M. Paul Appell. The Janssen 
prize for this year has been awarded to G. Bigourdan, 
of the Observatory of Paris, especially on account of 
his notable studies of nebulae. 


Variability of Betelgeuse.—According to 
UAstronomie this’ interesting irregular’ variable 
(Alpha Orionis) was increasing in brightness at the 
end of last year and was then 0.4 magnitude brighter 
than Aldebaran. <A year previously it was passing 
through a period of diminished luminosity and in 
March and April, 1918, was of the same magnitude as 
Aldebaran. The variability of Betelgeuse was dis- 
covered by Sir John Herschel in 1840, Its light curve 
showed a high maximum October 16-21, 1902, when 
the star equaled Capella in brilliancy, while in the 
period February 11-18, 1911, it was slightly less bright 
than Aldebaran. 


Is the Sun Passing Through a Nebula?—A curious 
hypothesis has recently been put forth in France by 
Col. Delauney to account for the 11-year sunspot period 
and various other phenomena of the solar system. 
The author finds that although the actual intervals 
between sunspot maxima are quite irregular, there 
is a certain symmetry between the years on either side 
of the maximum of 1788; the maximum of 1739 cor- 
responding to that of 1837, the maximum of 1727 to 
that of 1848, ete. 
gestion that the sun is passing through a nebula con- 


This observation leads to the sug 


sisting of a central nucleus and a series of concentric 
circular rings. Passage through the nebular matter 
gives rise to disturbances in the solar atmosphere in- 
dicated by a spot maximum. If the sun passed through 
the nucleus in 1788, its passage through the successive 
rings would occur at corresponding intervals before 
and after that year. Col. Delauney thinks that the 
mutual attraction of the solar system and the nebula 
would result in oscillations of the two back and forth. 
The passage of the sun through the nebula would gen- 
erate heat, serving to keep up the output of solar 
radiation; while its periodical passages beyond the 
limits of the nebula may have been so prolonged in 
former times as to account for glacial periods. Sev- 
eral other details of the hypothesis appear in l’Astron- 
omie, but need not be repeated here, as the idea is 
purely tentative and requires critical examination, 
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Engineering 
Ash-Pit Sealed by a River.—An interesting feature 
of a recent power plant installation in western Penn 
sylvania is found in the arrangement of the ashpit. 
This is sealed by carrying down below the level of the 
Allegheny River adjoining; and the ashes will be 
removed from the pit by means of bucket conveyors. 


Concreting a Big Bridge has recently been carried 
out in a novel manner at Columbus, Ohio. Although 
the structure is 678 feet long and consists of seven 
spans, the mix for the entire job was put in place by 
direct chuting. This result was made possible by the 
use of carefully worked out apparatus for the bulk 
handling of all ingredients, as well as of the mixed 
concrete, 


Concrete Boiler-Room Settings.—A large factory 
in Brooklyn had used reinforced concrete in a small 
way about its boiler room for several years, with suffi- 
ciently favorable results to lead to its specification 
for a new boiler room, in the settings and the columns 
supporting the boilers. These columns are continu 
ously exposed to severe neat. If this experiment turns 
out satisfactorily, engineers will have a considerable 


avenue of economy opened for power-house installations, 


Shale Oil Economics.—A somewhat new angle on the 
possibility of commercial success in the handling of 
the shale oils of the Far West is afforded by a con 
temporary discussion of the feasibility of obtaining 
nitrogen as one of the products of shale distillation 
It is suggested that recovery of nitrogen has been 
effected on a more or less casual basis already, and 
that if a serious effort were to be made in this diree- 
tion it would probably meet with success 


A Curious Result of the War.—In November, 1915, 
Professor Ripper and Mr. Burley read before the 
sritish Association of Mechanical Engineers the first 
part of a very significant paper on the cutting power 
of lathe turning-tools, in which results of much value 
were put forward. The second part was promised at 
an “early date’; but the war arrived before this date. 
The interesting result is that, after a lapse of more 
than six years, the second part of this paper was pre 
sented in December last. If this is not a record hiatus 
it ought to be. 


Crude-Oil Chemistry.—A recent investigation shows 
that, though the general tendency is toward increase of 
hydrogen content with the lighter oils, there is no exact 
relationship between the specific gravity and the amoun 
of hydrogen present. Extraordinary as it may seen 
it was found possible for oils with substantially the 
Same percentage of inert matter to vary both in hydro 
gen and in carbon content, with practically no varia 
tion in heating value. From this, Power concludes that 
the calorific value of crude oil does not correspond ¢ 


the heat of combustion of its elemental constituent 


Standard Specifications for Gas Hose have been 
worked out by the Bureau of Standards, and the re 
sults published in Technologic Paper No. 138 of the 


Bureau. It was found that some of the old specifica 


tions were too light, and others too sever Among 
those newly adopted are: crushing resistance of 100 
pounds per lineal inch; longitudinal tensile streneth 
of 75 pounds; ability to twist 180 degrees per 2 lineal 
feet without damage; ability to bend into a circle of 


G-inch diameter at freezing temperature; freedom from 
softening after 24 hours at 125 degrees Fahrenheit, 
moist heat; and maximum leakage of .02 cubie feet per 


G linear feet per hour after any of these tests 


Salvaging Worn or Damaged Machinery.—The 
scarcity of machines and material during the war in 


troduced many novel practices of economy, says T'he 
Engineer, Not only has welding attained a vyogue 
never before approached, but efforts have been made to 
repair worn parts by electro-deposition Experiment 
have recently been carried out looking te the applica 
tion of this idea to the salvaging of small steel parts 


that have been machined to too small sizes. The ele 
trolyte used was an aqueous solution of ferrous am 
monium sulfate; the best results were got from a 
solution made about .005 Normal with respect to sul 
furic acid. The experiments show that tron can be 
laid down directly on steel, and the deposit case- 
hardened, 
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showing the tall wireless mast. 


Insert 


Wireless telephone booth aboard a Lackawanna train 


Right: Receiving room of a wireless station operated by the United Fruit Company. 


Three examples of how radio telegraphy and telephony may be applied to everyday life 


Wireless and Everyday Business 


How the Recent Development of Radio Communication Makes It Practical for Scattered Organizations 
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By Benjamin F. Miessner 


dreds or thousands of miles, the value of immediate 
reports or of answers to questions within a few mo- 
ments’ time is beyond calculation. As contrasted with 
the commercial agencies, which usually require hours, 
oftentimes many wasteful hours, and sometimes a day 
or more for a reply to a telegram, the private radio 
system presents great advantages in speed. Subject to 
message traffic precedence, no external labor trou- 
no wire difficulties in storms, or a dozen other 
contributing factors to slow or undependable service, 
the private radio system is greatly to be desired; it is 
at all times instantly available for routine or especially 
important message traffic. 

Radio is past the experimental stage of uncertainty 
and unreliability; it is past the stage of stock swin- 
dling and extravagant claims. It has been reduced to 
an exact engineering science and principles of design 
are applied just as accurately in constructing a radio 


ho 


bles, 


such as great seaports where many land and ship 
stations are constantly in operation, are still quite se- 
rious enough to warrant the present governmental con- 
trol and restriction, but throughout the vast interior 
regions where tthe ether is. comparatively free of 
radio waves too powerful to evade, the field for private 
enterprise in erecting and operating radio systems is as 
free and open as the vast areas themselves. 

A few examples typifying the varying kinds of in- 
dustry successfully served by private radio systems 
during the past will indicate even to the most casual 
observer that the limitations of radio in industry are 
few and far between. 

Take the case of the United Fruit Company. There 
is an organization partly agricultural, partly maritime 
and yet partly commercial. It represents an investment 
of about seventy-five million dollars. Immense fruit- 
growing regions are owned or controlled by it in South 
America and the West Indies—it owns 
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HY not employ a private wireless system instead of a privately-owned 
or a rented telephone or telegraph line? At first the suggestion appears 
rather ambitious—ambitious just because the average business man has 
but a hazy idea of the recent progress made in radio communication. 
Miessner, a radio engineer of standing, has undertaken to point out how radio 
can be employed in everyday private business, and how some concerns have 
blazed the way along these lines.—Tue Epirtor. 


transporting its fruit; it sells the fruit 
in the United States. 

For ten years this great organization 
has owned and operated its own system of 
communication. It owns about seven 
high-power stations in the United States 
and South America, and each of its 
twenty-five ships is equipped with radio. 
The system is not merely desirable or 
valuable, it is absolutely indispensable to 
the successful conduct of the routine work 
of this large company; because of the 
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station to transmit so many miles, as in the building of 
a bridge to sustain a load of so many tons. Systems 
can now be designed for communication at ten or ten 
thousand miles, and they can be depended upon. 

Difficulties due to interference and to atmospheric 
disturbances are also being rapidly overcome, either 
by sheer brute force of overwhelming power, or by in- 
genious schemes and inventions designed to circumvent 
them. Among the latter the directional receiver is 
probably the most notable and efficient. It not only 
enables a mariner or an aviator to determine his posi- 
tion with reference to other radio stations, but it also 
enables one to single out any one of a dozen different 
stations, the direction from which received 
signals must come to be effective, and it permits oper- 
ation under conditions where the ordinary aerial re- 
ceiving systems would produce only an unrecognizable 
babble of conflicting signals. 

These conditions of interference in some localities, 


to choose 


deals in, such for instance as bananas, 

the regulation and direction of the fleet of vessels and 
daily reports as to the conditions of the fruit itself 
before and after shipping are of the utmost importance, 
Consider for a moment another example, this time in 
the field of transportation. Some years ago the Lackg- 
wana Railroad undertook on a rather extensive scale, 
some experiments with radio in train dispatching. 
Stations were erected at Hoboken, Binghamton, Scran- 
ton and Buffalo along the main line of this road. The 
system was intended not as a replacement for their 
existing wire lines, but as a reserve in case of emer- 
gency. Although the results secured in actual service 
were favorable in comparison with wire service, the 
true worth of the system was not realized until a 
terrific storm in 1914 completely demolished every wire 
system in the East for nearly two weeks. The Superin- 
tendent of Telegraph of the Lackawanna system recently 
Stated to the writer that this one service rendered by 

(Continued on page 198) 
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Reclaiming the No-Man’s-Land of America 
By Bennie Hall 


HILE the high and mighty argue whether the 

eighty-five million acres of swamp land in the 
United States shall be reclaimed by public or private 
enterprise, hundreds of powerful dredging machines 
are ploughing their way through the low-lands of the 
South and Middle West, converting a region that for 
many years has borne the reputation “Fifty bushels of 
frogs to the acre, and enough snakes to fence the land” 
into a land that will produce from 60 to 75 bushels of 


corn to the acre. 
According to statistics recently given out by the 
Department of Agriculture, more than seven million 


drained, and drainage districts have 
been established in every state having land subject to 
continual or periodical overfiow. 

The increasing demand for land adds continually to 
the incentive for reclamation, while improvements in 
methods of moving earth and of clearing land tend to 
reduce the Many which a few years 
ago were too expensive to be undertaken are now be- 
ing profitably developed. 

What is said to be the most extensive drainage pro- 
ject ever undertaken in the United States is located in 
southeastern Missouri and the northern part of Arkan- 
sas, and is now nearing completion, adding more than 
500,000 acres (about S00 square miles) to the availa- 
ble farming lands of America. Work in this district, 
covering a period of more than ten years, involved the 
digging of more than 600 miles of interior arterial 
ditches, and called for an expenditure of four million 
dollars for the trench digging operations alone. The 
completion of this project not only adds to our national 
wealth but marks the victory of engineering skill over 
the waste laid by the great earthquake which 108 years 
ago converted hills into lakes and changed the topog- 
raphy of three states over night. 

In this district, land that sold for a dollar an acre 
less than twenty years ago is selling for $150 to $200 
an acre; land that two years ago stood under a sickly 
green slime is today producing abundant crops of corn, 
wheat and other products. 


acres have been 


cost. projects 
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Drainage canal which takes the water away from a large flooded area 


Typical dredge of the sort used in drainage work 











By C. W. Gieger 


CCORDING to figures given out by 


with fuel oil to 
gallons each, 


the extent of 


“Day and Night service.” 
this service maintain certain oil 
oil deliveries around the harbor at 
the entire twenty-four hours. 
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West Coast of South America 


Barge delivering oil to a steamer plying between San Francisco and the 
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The Microscopic Identification of Mammal Hairs Used in the Textile Industry 
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By Leon Augustus Hausman, Ph.D. 


deep p outermost layer of the 
known as hair follicles, and, being added to from 
upward in a rod-like growth, of circu 
The hair shaft 
(1) the medulla (M, Fig. 23), 
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pigment ma 
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with the measurement of the hair shaft itself, in micra 
(1 micron = one one-thousandth of a millimeter, or 
about one quarter-millionth of an inch) which 
stitute the determinative criteria to which 
reference has been made. 

Medullas fall into four great groups: (1) the discon- 
the hair of the domestic cat (Fig. 15); 
(2) the continuous, as in the hair of the cow (Fig. 9); 
(3) the interrupted, a type intermediate between the 
first two, as in the hair of horse (Fig. 10); and (4), the 
fragmental, as in the hair 
of the vieuna (Fig. 8). It 


con 


series of 


tinuous as in 


, 








will be noted that the hair 
of some species apparently 
lacks the medulla alto 
gether, though minute dis- 
sociated traces exist in cer- 
tain portions of the hair 
shaft. 

The cortex element, as 
has been said, is of homv- 
geneous, hyaline’ texture, 
and only under special 
complex treatments can be 
made to exhibit any struc- 
tural characters. Hence, 
when used in description it 
is merely measured, as to 
thickness, between the med- 
ulla and the cuticle. 

The pigment granules, 
when present in sufficient 
quantity, are of character- 
istic form, color, depth, 
and disposition within the 
cortex, and can be used as 
dependable coérdinate cri 
teria. (Figs. 20, 21, and 
2a) 

That which 
readily 


structure 
presents the most 
usable, though not 
sarily the most dependable 
characteristics, is the cuti- 
cle, whose component ele 
ments, the, are of 
two diverse types: (1) 
the imbricated interrupted 
type, those which lie sing 
ly overlapping upon the 
hair shaft, like the shin 
gles on a roof, or the scales 
on a fish (CU S, Fig. 23). 
as in the hair of the badger 
(Fig. 16); and (2) the 
imbricated coronal type, 
those which encircle the 
hair shaft as continuous 
bands, building up the cu- 
ticle somewhat like a pile 
of tall tumblers set one 
within the other, as in the 
hair of the intermediate 
bat (Fig. 19). Of these 
‘two primal types there 
are a multitude of intri- 
cate variations. The pel- 
age of a very large num- 
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The more important mammal hairs, with sizes in micra; and some general structural characteristics 


(3) Dorset sheep—33,: 
(9) Cow—47n; 
-~18,; 
(18) Man—cuticular scales of Caucasian female—50xu: 
transverse sections through human hair-shafts, displaying contour of medulla and disposition of 
Figure 21 shows portion of hair 
to show characteristic appearance of pigment granules in their method of massing. 
Figure 23 represents an ideal mammalian hair-shaft; see 
upper hair shows the cuticular scales, the lower the medulla 


ber of mammals consists of 
two kinds of hair: a soft, 
dense, short, fine hair, 
ealled the under or fur- 
hair, and a longer, coarser, 
stiffer, sparser growth, 
which projects beyond and 
overlies the fur hair, 
termed the over or protec- 


(4) Angora goat, source of 
; (10) Horse—130n; 
(15) Domestic cat—16mu; 
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rounding the medulla, and composed of many elongate, 
fusiform together into a horny homo- 
geneous mass, of hyaline texture and appearance; (3) 
(P, Fig. 23), to which the color 
primarily due, seattered about within 
substance; and (4) the cuticle (CU, 
Fig. 28), or outermost integument of the hair shaft, 
lying the cortex, and composed of imbricated 

It is the forms, anatomical relationships, and 
measurements of four elements. together 


cells, coalesced 


the pigment granules 
of the hair is 
the corticular 


upon 
scales 


exact these 


tive hair. Examination of 
both of these types of hair is sometimes necessary, 
though ordinarily the shafts of the fur hair alone fur- 
nish sufficientl, conclusive identification data. In felt- 
ing, particularly, both kinds of hair are usually in- 
cluded in the fabric, when the hair of such mammals 
as the cat, or of the different species of beaver, rabbits 
and hares, is used. 
Heretofore the methods of preparation and examina- 
tion of hair shafts have been too crude to afford exact 
(Continued on page 200) 
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The Scientific Reason for Failure 


Why Habit Is Often the Cause of Discouragement 


NE often hears, it is said, that the cause of fail- 
O ure or success lies within one’s self. 
the scientific activity of the human mind often reveals 
laws of nervous action that are exceedingly helpful in 
our daily lives. It is well to understand how and 
why one always acts in a certain manner under the 
Often times you will be surprised to 


To observe 


same conditions, 


find that there are certain things that you do, the 
reasons for which are so deeply embedded in the ner- 
yous system that you have little control over them. 
Did you ever study the reasons why you are apt to 
make mistakes to a greater extent after you have 
learned a new act than at the beginning? Thousands 


of men and women every year get discouraged on a 
new job and quit, whereas, if they understood the 
nervous adjustment that was taking place in their new 
environment, they would understand their fits of blues 
and “stick” until they had found their new work easy 
and pleasant. 

I knew a young man that applied for a position as 
a press-feeder in a large publishing house. He had had 
no experience, but stated that he was very anxious to 
learn the trade as he understood it was very pleasant, 
easy work, and the hours were short and the remuner- 
He was very ambitious and looked 
like good “timber” for the press room. In three weeks 
he came to the office and wanted to quit. He said that 
he was not cut out for a press-feeder, and that he 
was thoroughly discouraged. I was surprised, as I 
had noted his progress during the first two weeks and 
he seemed to be getting along in splendid fashion. 


ation always good. 


By D. H. Coleord 


He admitted that everything was easy to learn at 
first, but on the third week it seemed impossible for 
him to feed the paper into the presses without spoiling 
it. He said that he got so nervous that it was impos- 
sible for him to keep his head in any sort of an 
emergency. He quit, and I never have heard from him 
since. His case is typical of thousands in every line 
of industry. <A certain nervous and mental readjust 
ment was taking place during the third week, which 
he did not understand and over which he had no con 
trol. The following is what actually happened to his 
hervous system: 

Running from the brain down the spinal cord and 
out to the limbs and body are millions of tiny nerves. 
They carry messages from the eyes, ears, nose, tongue, 
muscles and skin to the brain. Thus we get our im 
pressions of the outside world. When the message 
gets to the brain it is interpreted. ,That is, we rec- 
ognize a sensation that comes in the form of black 
blurr, as a “shoe” or a “hat” or whatever we happen 
to sense. The brain sends back messages to the mus 
cles through another set 
act in a certain way. 
the brain over and over again and the same action re 
sults, the nervous tissue that carries these messages be- 
comes susceptible to that particular message and its 
corresponding reaction. When this happens, we have 
habit. 


of motor nerves—messages to 


When the same message goes to 


formed a 


As a matter of fact, our lives are so ordered that 
about ninety-five per cent of all our sensations and 
actions are the same day after day and are habits. 
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It is a fact that man is a creature of habit 
Put a man in & new environment and all of his old 
habits are broken up and he must learn new ones 
The change is stimulating at first—it acts upon us 


as does a vacation among new faces 
of above found the new work at the 
ing at first and he succeeded in what he 
attempted to do because he attending to 
action. He was not depending on habit. Very few of 
his old habits would serve him 

At the end of the week the of the 
new job began to wear off and he began to feel that 
the motions he went through paper in the 

I 


The boy spoken 
presses interest 
doing well 
was every 
here 
second novelty 


to put the 


press had become habits. He thought he had the job 
learned. In his old environment he did a lot of the 
mechanical tasks without attending to them and had 


relaxed his atten 
Habit failed 
thoroughly formed. 


hand one 


no trouble. On the third week, he 
tion and tried to let habit do the 
to act for him because it was not 
If he had theld his attention to the work at 
more week, it would have been fixed and the new ad 
justment would have made, When he relaxed, 
things began to go wrong—he spoiled paper and could 
do nothing right. 

If the reader wants to 
system is affected by a change of environment let him 
deliberately form some new habit and observe Its 
growth. He will find that there is a “dangerous” 
period, when he thinks that the habit is formed, and 
it is during this period that mistakes and discourage- 
ment come. 


work 


been 


see just how the nervous 














Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired, 





























Who Invented the Vacuum Tube ? 

Mr. Pierre H. 

I have read your article 

published in the Screntreu 
1920, 


Boucheron : 
entitled “Vacuum Tube,” 
AMERICAN of January 17, 


The second paragraph under the ¢aption “Historical” 
infer that you are not acquainted with 
the paper read by Professor Edwin d,. Houston, -be- 
fore the American Institute of Electrical Engineers 
at Philadelphia, in October, 1884. This paper was 
devoted to the peculiar high vacuum phenonjena’ which 
I had observed sometime previously, and which be- 
came known as the “Edison Effect.” If you will look 
up Professor Houston’s paper and read it, you will 
see that it should have been called the Edison valve. 
This term, however, came into use later on. 

In the above-named paragraph you attribute to Dr. 
Fleming the discovery which I had previously made. 
Do you not think that I am justly entitled to a cor- 
rection to the effect that it was not Fleming who dis- 
covered the valve? As a matter of fact, Dr. Fleming's 
principal distinction in connection with this discov- 
ery is that he was the first one to apply it in radio 
telegraphy. TuHos. A. EpIson. 

Orange, N. J. 


leads me to 


To the Editor of the Screntiric AMERICAN : 

I am sending you the above letter from Mr, Thos. A. 
Edison, calling my attention to a certain paragraph 
of my article, “fhe Vacuum Tube,” which appeared 
in the Screntiric American for January 17, 1920. 

In the paragraph referred to, I wrote that Dr. Flem- 
ing was probably the first scientist to make use of the 
“Edison Effect.” I am familiar with the fact that 
was new in the sense that it was employed 
for the first time as a detector of radio telegraph sig- 
nals. In other words, Dr. Fleming found a new use 
for an old device. 

I had previously read Professor Houston's paper 
which speaks of Mr. Edison’s original observation. 
This observation referred to patent No. 307031, issued 
him on October 21, 1884. for an “Electrical Indicator.” 
The patent comprised an evacuated bulb containing 


this use 


au hot filament and a cold cathode or plate with a cur- 
rent flowing between these two elements; in fact, an 
arrangement practically the same as that of Dr. Flem- 
ing’s later patent dated November 7, 1906. 

Of recent there considerable con- 
troversy as to the rightful inventor of the present-day 
vacuum tube. In the suit of Marconi vs. De Forest, 
Judge Mayer, among other things, said, “Stripped of 
technical Fleming did was to take 
the well-known  hot-and-cold-electrode incandescent 
electric lamp of Edison and use it for a detector of 
radio signals.” 

In my article I should perhaps have qualified my 
statement a little more specifically in writing of Mr. 
Edison’s original Once for all, let us 
have it right; the present-day vacuum tube 
attributed to the individual fundamental researches of 
the following scientists: 

Edison for the above-mentioned device producing the 
effect which bears his name. 

Fleming for applying Edison's device for the /irst 
time to radio telegraphy. 

De Forest for the addition of the third element or 
“grid” to Fleming’s application of the device, thereby 
rendering it more effective in its manifold uses. 

Your courtesy will be greatly appreciated if you 
will kindly publish this explanation in an early issue 
of your valuable paper. PierkE H. Boucueron. 

Brooklyn, N. Y. 


years, has been 


phraseology, what 


discov ery ; 
may be 


Legal Advice With A Guarantee 


To the Editor of the Screntiric AMERICAN: 


Referring to the article under the above title in the 
number of the 16th of August, allow me to draw your 
attention to the practice of law in Ontario. Under our 
rules we have a number of cases such as questions be- 
tween vendors and purchasers, some questions of title, 
the construction of wills and advice to executors, ete., 
in which the opinion of the Court can be had without 
commencing a law suit. The procedure is what we 
eall under originating notice. Among these rules is one 
reading as follows: 

Where the rights of the parties depend (a) upon 
the construction of any contract or agreement and there 
are no material facts in dispute, or (b) upon undis- 
puted facts and the proper inference from such facts; 
such rights may be determined upon originating notice. 

It is also provided that a contract or agreement may 
be construed before there has been a breach thereof. 
Would not this practice cover the point raised by 
your article? 

Jas. R. Roay. 

Toronto. 


The Helicopter 
To the Editor of the Screntivic AMERICAN: 

In your issue of January 17th, a letter by the writer 
was published stating the views of Dr. Hewitt and 
myself with regard to Helicopter No. 1 which we de 
signed, built and tested and with it have demonstrated 
the practicability of this type of aircraft In the 
headline editorially printed above my letter, our ma- 
chine was through inadvertence called “The 
Crecker-Cooper Helicopter.” 

Dr. Peter Cooper Hewitt bears very honorable names 
to which he is directly and justly entitled, in fact he 
himself, has added much to their lustre. Dr. Hewitt 
being a distinguished scientific American 
consideration and care from the Sx 
that the mistake of taking liberties 
should net be made even accidentally 

Moreover his name should appear 
has contributed more than the 
On the other hand the writer has don« ind also 
contributed in many ways to the solution of the prob- 
lem and to the conclusive results that we have ob- 
tained, Francis B. Crocker 


some 


merits such 
AMERICAN 
with his 


IENTIFIC 


name 


first because he 
writer to our success 


his best 


Another Version of the Flexible Saw 


To the Editor of the Screntiric AMERICAN: 


A copy of your interesting and useful paper dated 
August 2, has come into my hands. I ~otice on page 
116 a photo of a flexible saw txken by a doughboy 


from a Fritz during the recent “rough 

I recognize this saw as being part of the equipment 
of a field company of British Royal Engincers I 
served in this branch of the army as a sergeant through 
out the war. Landed in France in Oct 1915 
home, crocked in August, 1917, and emploved as in 
structor until April, 1919. This saw 
a leather case and would be used by 
of sticks or entrenching tool 
at the ends. It is very handy for transport as it 
into a small think that the 
lost it had previously “souvenired” it some of 
our chaps. If captured after the big drive in March, 
1918, it was probably part of the mater caprured tn 
dumps, etc., at this time. 

My object in writing this is to correct. the 


house,” 


ober, sent 
was supplied In 
passing a couple 


taps through the rings 
roils 
compass, I Bosche that 


from 





tendency 


to give the Boche credit for the devising of this very 
handy tool. It is a British tool and part of the equiy 


ment of that little British army that goes a damned 
long way. 

Good luck to the Yank that got it and I only hope 
that the Boche from whom he got was a “goo ‘ 


and had no further use for it or any thing else in 
world. HoH. W 
selfast, Treland, 
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Speaking of Tall Chimneys 
Some of the World’s Leaders, and the Reasons Why They Are Built So High 
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the mining region of Arizona belches forth daily 
izh copper in the form of débris carried by the 
Stack gasses to amount to a total of anywhere from 3 
to 9 tons per day fake the average and allow 300 
he yeal The annual loss would then total 
1S0O tons of copper This is, doubtless, an extreme 
ise But there are probably quite a number of stacks 
engaged, on a large scale, in dissipating valuable 
metal, especially copper, into the atmosphere. 
it is one of the aims of modern progress that all 


waste should be avoided in so far as it is possible to 
would more to effect re 
is worth. A millior dollar in 
vestment in a works means a fixed charge, to 
begin with, of something like $50,000 to pay the inter- 
This is quite apart from the cost 


avold it Sometimes, itt cost 
rial 


recovery 


than the mats 


covery 


cost 


est on the first 


In the base are some 5,000 

The form is that of a low 
From angle to angle, the octagon 
measures, on the outside, 96 feet. In the stack portion 
there are between 2,000,000 and 3,000,000 special bricks. 
Each of these is, on an average, equivalent to 3 bricks 
kind. These special bricks were made 
from the tailings from the smelting works. The lower 
most 6S feet of the stack above the base is also ociago 
nal. The remainder is circular. 

I do not know whether any tests have been carried 
out on any of the giant stacks in the United States with 
the of determining the behavior of the structure 
when subjected to the unbalanced pressure exerted by 
heavy winds. In Japan, where high winds are appre- 
ciable and earthquakes are common, the matter has been 


33 feet. 
cubie yards of concrete, 
tower. 


the base-height is 


octagonal 


of the common 


view 
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Two views taken during the construction of Montana’s claimant for chimney honors, and one of the completed stack 
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upkeep, ete. So, after all, it will some- 
times happen that a big waste is inevitable. However, 
Anaconda is going into the business 
that it 


ot operation, 


as this concern at 
of reclamation, balance 
the 
The 


mad 


one presumes sees a 
side of the ledger 
this chimney 
the smelter 
the reclamation from the metallur 
silver, copper and which 
The fumes carrying these 


on right 
draft in 


and thus 


purpose of is to create a 


effect a disposal of gases, 
perform its part in 
gical smoke of gold, arsenic 


vould otherwise be wasted. 


produced by the converters, roasters and 
It is expected to recover some 


iaterials are 
o« 


. 
erberatories o. tons 


per day of operation. 


Che stack may conveniently be divided into two 
arts ise, rising 30 feet above the ground, and 
he s rroper he base reaches down, on one 
side newhn iower depth than elsewhere. Here 


investigated with a great degree of thoroughness. 

The Saganoseki stack of concrete, as already stated, 
is 570 feet tall. The foundation is a mass of concrete 
having a thickness of 17 feet and a diameter of 95 feet. 
The weight has been estimated at 4,714 tons. The 
main shaft tapers from 32 feet 8 inches at the base to 
27 feet 5 inches at the top. This shaft is estimated to 
weigh 4,852 tons. The total weight of the whole af- 
fair may be divided into 9,139 tons of concrete and 427 
tons of steel reinforcement or the like. The center of 
gravity is at a level above the ground of about two- 
fifths the total height. This structure was tested for 
vibration. Upon the first day, the wind had a velocity 
of 54 miles per hour. The top of the stack oscillated 
through a distance of about 1 inch. Each oscillation 
occupied 2% seconds. On the final day, the wind had 


(Continued on page 202) 
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Lowering into place the steel tank-bottom for the ten-million-cubic-foot gas tank in Chicago 


The Modern Gas Holder 
By Charles W. Person 

HE other day a steel gas holder with a capacity of 
10,000,000 cubic feet of gas was put in service in 
Chicago. It is one of the four largest steel gas holders 
in the world and illustrates in a striking manner the 
great progress that has been made in this specialized 

field of structural engineering. 

The Rev. Dr. John Clayton, of England, is credited 
with being the inventor of the gas holder, In 1860 he 
collected a substance called the “Spirit of Coal” in 
bladders, from which the air had been expelled, and 
the gas was afterwards burned from the bladders in 
which it was collected. This was the advent of the 
first “gas” and the first “gas holder.” 

Many years later, after gas actually had been made 
‘or distribution, Sir Humphrey Davy considered light- 
ing a town with it such a visionary scheme that he 
asked if it were intended to use the dome of St. Paul's 
for a gas holder; to which Mr. Clegg, the pioneer in 
gas engineering, replied that he hoped to see the day 
when gas holders would not be much smaller. 


The gas holder recently erected at Chicago contains 
five times as much gas as could be stored in St. Paul's 
dome, so Mr. Clegg’s hopes have been more than real- 
ized. Were he suddenly to come to life today he would 
be astonished to hear that the gas holder is to the city 
using artificial gas what the reservoir is to a city’s 
water supply. It would interest him also to know that 
the gas holder is the most expensive single piece of 
equipment a gas company is called upon to provide. 

The modern gas holder is composed of three distinct 
parts: the tank, the holder proper, and the guide frame. 
The tank contains the water necessary to seal off the 
holder as its bottom circumference, and thus prevents 
the escape of the gas. The guide frame guides the 
holder and preserves its equilibrium during its ascent 
when it is being filled with gas, and also during its 
descent, when the gas is being removed. 
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Section through cup and grip of a telescopic gas- 
holder, when holder is cupped 


The earliest types of gas holders were built in the 
form of cubes and other rectangular surfaces, but these 
shapes possessed many disadvantages independent o7 the 
great waste of material required in the construction 
of a rectangular figure, as compared with that neces 
sary for a cylindrical 
These rectangular shapes also required considerable 
bracing, and other precautions had to be exercised in 
order to render the resistance of the structure uniform 

In the earliest days of gas lighting the tanks of the 
gas holders were made of wood, but the ammoniaca! 
liquor contained in the water, deposited there by cor 
densation from the gas, soon destroyed the wood and 
made the tanks useless, On the other hand, the con 
stantly increasing consumption of gas required larger 
storage space than could be afforded by the woorien 
ianks and other materials had to be used. 

In these earlier days, or before the steel mills were 
capable of turning out steel plates of sufficient size and 
thickness to meet the requirements of tank 
design, the tanks were built in excavations In the 
ground, the bottom and walls being made of brickwork, 
stone or concrete. Asa rule, the tanks of all gas nold- 
ers today are made of steel, Greater New York possess 
ing two steel tank holders each having a capacity of 
10,000,000 cubic feet. 

The steel tank of a modern gas hokier is built above 
ground on a foundation prepared to receive and carry 
the heavy load imposed. A tank of this description is 
shown herewith. It is supplied with two vertical pipes 
which provide for the admission and egress of the gas, 
one of them being in communication with the gas pro 
ducing apparatus, and the other connecting with the 
distributing mains in the city. The upper edges of 
the pipes are a few inches above the level of the water 
in the tank, so that the water cannot overflow into them 

Attached to the shell and top edge of the tank are a 
series of columns or “standards” which are tied to 
gether with horizontal girders and 


vessel of ths same capac 


holder 


diagonal braces 


Continued on page 204 
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The tank section of Chicago’s five-lift gas holder. 


This holds 16,000,000 gallons of water 
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Control handle and meter panel 


on deck 





The yacht “Elfay,”’ which has a gasoline-electric 
auxiliary plant 


The 90-horsepower electric motor 
and drive 


Bringing the Electric Drive to Yachting 
sine + 


A Description of the Diesel-Electric Equipment of the 


Yacht «Elfay” 


























e that the o lectriec drive The Propeller Motor controller and there is no delay in transmitting sig 
| gine drives an electric Che 42 x 42-inch, 3-bladed propeller is driven by a nals to the engine room. At the same time, the meters 
furnishes power to motors driv 0) h.p. Westinghouse motor of 350 per cent p. m., give him full information as to the operation of the 
eventuall prove the most which is placed as far off as possible so that the shaft machinery. 
hod of propelling ships is very short. A clutch is provided to discon The system used is that of the voltage control of 
wwers up to about 6,000 h.p. Among pect the motor when the vessel is under sail. At the ‘he generator. The fields of both the motor and the 
S Cee lec r this drive are the fol maximum motor speed, the speed of the boat is S'4 generator are separately excited, as has already been 
ian eal : stated. The motor field is kept always at full strength 
. mn ously it constant when the motor is in service, but the strength of the 
ly and therefore under ideal Control generator field is varied by means of a rheostat which 
| onomy is exceedingly high. The method of controlling the ship is undoubtedly is operated by the control handle. In the off posi- 
‘ f distributing and appiying the most interesting feature of the in: tallation. When tion of this handle the generator field is open so that 
ost flexible known 4. The simplest and is desired to use the power, the engineer starts the no current is delivered to the motor. As the handle is 
mtrol in be used 5. Great ngine with its generator and exciter and brings them moved around, the generator field strength is increased 
ired through the use of several up to speed. He then closes the switches that con- and the voltage of the current supplied to the motor 
i renerators, s well as two nects the propelling-motor armature with the gener- and consequently the motor speed is also increased. 
propellers, so that part of itor, and the propeller-motor field with the exciter. When the control handle is reversed, the direction of 
out of ommission without After this he has no further responsibility in handling the generator field current, and also the current to the 
motor, is reversed, but otherwise the 
tien of this drive action is the same. 
vi i ol siderable il 
TL the yacht HIS is to be a great yachting year; for the representative yachts of the Other Equipment 
ven » commission in Eastern and Western hemispheres are to fight it out once more over The “Elfay” is lighted and heated ‘by 
wae: Senay ecey om the historic Sandy Hook Course to determine whether the famous electricity and all of her machinery is 
stag aya Pd aes pe America’s Cup is to remain, for another year at least, in American custody. elect ricaily operated, including a forward 
oo amie We shall hear again the question: Why spend such princely sums on yachts ee _ the anchor, two winches amid 
a that are good for nothing else but an American cup series? Well, here we preg raged nar [ae 
i : > > : i ‘ pressor, pumps for all pur 
cnenies 1914 for Rob present a picture of a magnificent craft, the Herreshoff-built Elfay ( formerly aatink' qnithedian Chan. ani: cheabeil Eien 
is a schooner of 152 feet Katoura) which, though she is as fast as any American cup-race yacht, can in eueny seemn, Sheee ts alee «. % lew. 
water-line, 830-foot beam carry her owner and his friends in comfort and safety anywhere throughout wireless outfit. y 
ms, and though originally the seven seas. Particular interest attaches to the fact that, for auxiliary Perf 
tiling vessel only, a gaso- power, she is provided with the electric drive, which hitherto we have known ee 
ngine was later on in oniy as the latest thing in form of drive for the battleships and 33-knot Zt ie St Son Seey fe Selene as: the 
. : : ’ “Elfay’s performance but at present 
: battlecruisers of our navy—THe Eprror. wakre s 
nt by Russell A. Alger 1 7 : writing her propelling equipment has 
it little used during the been. thoroughly tested and has proven 
Mr. Alger decided to put entirely satisfactory. It is claimed 
on again and being desirous of equip- the ship, except to keep the machinery running property. she can make 8% knots on 7% gallons of fuel 


iis old friend 


powertul selected, on 


Winton, the 


auxiliary, 
Alexander 


Main Engine and Generator 


main engine is a six-cylinder model 
ese engine, with a 7'4-inch bore, 
rated at 115 h.p. and running at 425 
ippad with a very sensitive governor 
lhe supply and holds the speed of 
ca! constant, the maximum variation 
\ 75-kilowatt Westinghouse 
wrator of 125 volts is directly con 
! and driven from it by a silent 
if 125-volt exciter of 900 r.p.m., 
i irrent for both the main gen 
pre r motor and also has about 5 
icity for other purposes. 


The entire control of the propeller is centered in a 
handle that is mounted on a pedestal on the deck just 
forward of the stearing gear. In the center position of 
this handle the propeller motor is stopped. By turning 
the handle in one direction, the motor starts, driving 
the ship ahead with continuously increasing speed, 
as the handle is turned, until full speed is reached. 
By turning the handle in the other direction the ship 
is driven astern in a similar manner. The change from 
full speed ahead to full speed astern can be made in 
five seconds. A of meters is mounted in front of 
the control handle, which show the voltages of the 
generator and the exciter, the current being taken by 
the motor, and the speeds of the generator and the 
motor, 

The 


vesse] 


set 


navigator, therefore, has complete control of the 
and maneuver with the utmost speed and 
precision, the motor responds instantly to the 


can 
since 


oil per hour, @nd since she can carry 2,400 gallons of 
fuel, she is able to run 2,000 miles on her propelling 


equipment alone, although she will mainly depend 
upon her sails. She is, of course, by no means a typ- 
ical merchant vessel, but if the new drive proves 


successful on her it will unquestionably also be suc- 
cessful on purely commercial ships. Hence there 
reason to believe that the “Elfay” represents the dawn 
of a new era in ship propulsion and that Mr. Alger 
must receive the credit due to a pioneer. 


is 


Icebreakers for Archangel Port 
WO new icebreakers were ordered of a British 
firm by the late Russian Imperial Government, for 


duty in Archangel, and one of them was delivered. 
Owing to the revolution, however, the second was 


taken over by the British Government. She represents 
the best development of this sort of vessel, 
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Cutting the raw agate into slabs 


Removing the bored agate 


from the drill 


Shaping the slab to ring form on a grindstone 


Mounting the finished rings in meta! holders 


Four steps in the manufacture of agate guides for fishing rods, as now carried out in America 





Agate Guides for Fishing Rods— [ 
A New American Industry 
By Robert H. Moulton 
gow of the beneficial results of the 
war was the stimulation of Ameri- 
can manufacturers to provide substitutes 


for countless products which formerly had 
been imported from other countries, nota 
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The All-Year Carburetor 
By Austin Parker 
i ue vast expansion of the automobile 


industry, with its consequent drain 
on the oil reserve of the country ha 
caused a steady decrease in th 
of gasoline, which, in turn, has faced 


automobile engineers with the problem of 


adapting their motors to low-grade fuel 








bly Germany In the majority of cases 
these home-manufactured products were Today, with automobiles supplementing 
just as good as the imported products the railroads in hauling the world’s 
had been, while in not a few instances freight and passengers, the situation is 
they excelled them by a wide margin in serious. 
point of merit and the cheapness and Aside from the poor performance of 
speed with which they could be turned © motors when cold, the most noticeable ef 
out One of the latest illustrations of © oO fect of the use of low grade fuel has 
what American enterprise and ingenuity © oO been in the fouling of the combustion 
can accomplish has just come to light in w} chamber and crank cas Under a g 
the announcement that there has been © driving conditions a smail percentage of 
perfected in Chicago a method of manu © © fuel is deposited in liquid for the 
facturing agate guides for fishing rods © © surfaces of the combustion chambers, pis 
which are not only far superior to those tons and spark plugs If the motor 
which formerly came from Germany— = opened up this deposit of liquid fuel is 
that being practically the only country to Above, from left to right: piece of raw agate, slab cut from raw stone, slabs with burned away, but it often reduces to ker 
osene, passes by the piston and into the 


which 


the 


make them before the war—but 
can be turned out in a fraction of 
time required by the German methods. 
Fishing rod guides made of agate have 
long been considered by expert fishermen to be the best 
for the purpose: they give a fine appearance to the 
rod, are practically indestructible, and permit of such 
a smooth finish that the wear on the fishing line is 
reduced to a minimum. The Germans the first 
to discover these merits of the agate guides and soon 
virtual monopoly of the trade throughout the 


were 


had a 


holes drilled. 


Below : 
form, the finished rings of agate, the mounted guides and tips. 


Steps in making the agate guides 


world. Once having established this, and after creat 
ing the belief that good agate guides could not be 
made in any other country, they grew less particular 
about the quality of the goods they turned out. As a 


matter of fact, during the last decade they were unable 
to keep pace with the demand in this and other coun 


(Gontinued on page 204) 


Two groups of large and small agate rings in rough 


crank case where it dilutes the lubxicat- 
ing oil This condition is found fre 
quently and as a result many engines 
are prematurely worn out. In the combustion chamber 
the kerosene not only turns to carbon but it ha 
tendency to attract free carbon as well As a resu 
the valves and spark plugs are fouled 
Engineers have agreed that this condition may be 
overcome only by the proper vaporization ef the low 


Continued on page 20 








— 











in which it was tested and found to work well 


The new vaporizer that enables the carburetor to function with the same efficiency in all seasons, broken away to show its construction; and a sample of the weather 
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The Service of the Chemist 

i A Department Devoted to Progress in the Field of Applied Chemistry 
{ Conducted by H. E. HOWE, Chemical Engineer 








Ts diffier é s ive always had in 


ri pine erest of manufacturers in 


g tl ! wratory to industry is 
now come when we have 
believe t ndustry will look upon these 
i $ clitte ny causes our manutac 
s, who cou employ chemistry, physics, and other 
‘ to great : rt ha been satisfied with 
estic 1 nd unfortunately have found it 
‘ to their to re iin behind high tariff walls 
| lee economies which manufacturers 
wer « ntries have been in the habit of applying 
ce s ‘] ere a manutacturer Was 
> > I ‘ 1 rineer the possibility ot 
suving twenty per cent « is coal yearly by the use 
l er and reasouable peciiications At the con 
on of the presentation the manufacturer is reported 
tal coal bill was not more than 
1.000 a that his business twenty per cent of 
was not to be worried about; but that if the 
t « lid I ] \ to save two per cent ot his 
\ } be Interested. Certainly 
p> ‘ one can be indifferent to a saving 
S1OO.000, espe CoO ind if we are to get into 
orld irl n form the habit of carefully 
ering not only tw er cent savings, but half 
nui‘ I u 
Ferrocerium 

ryv like increasing use o errocerium is due to its 
l ho | ‘ f Henne ts more popular 
ophot 0 Previous to the war the 
{ oO 3 ts i v so widel used in 
I outrolled by the Germans 
Aust . | ! time high grade material 
ACCOI of Le ¢ Civil of Paris, cerium is 
eden a Madagascar, and in 
oO rincipally in Brazil By 
I is separated from the 
ore nd the cerium, with other 
rare el “At ed out in the form of anhy 
‘ | ymposed by electrolysis into 
el 0 e and cerium The chlorine is 
! rat the } elect rode The cerium is 
" rucibles, the negative ele 
trode hn ) ited by t carbor The alloy, fer 
roce i finall repared in refractory crucibles by 
" I ' per « t ron with i per cent of 
ta | y electrolysis and without further 
j rhe elements are fused at about 1,199° C. 
When the allo 3 fluid, it is poured into tubes of 
‘ nie i cks of ferrocerium thus ob 
ta fo) ire cut in small pleces One kilo of ferroce 
riu is usua formed into 5.000 flints. each of which 

ipable of furnishing a minimum of 900 sparks. 


Buttermilk in Bread 
CCORDING to Dr. Willlam Grelck, there is a pos- 
\ i] utilizing the considerable nutritive 


BiMiiity ror 





ilues in buttermilk in bread A method has been 
devised for condensing buttermilk into a semi-solid, 
mooth substance, which has a consistency compara 
ble to that of ice cream. Eight te ten pounds of this 
material, when added to a barrel of flour, is said to 
produce a loaf of far greater food value than bread 
without it Buttermilk possesses certain vitamines of 
nportance which impart an agreeable flavor to the 
id The sugar ¢ milk, or lactose, remains in the 
buttermilk and combines with the dextrin in the flour 
to produce a brown crust at a comparatively low bak 
ing temperature, thus sav fuel and preventing un 





moisture The use of such butter 


ne t loss of 
m ¢ products would not only be economical and to the 
advantage of the housewife, but these gains would be 
mul lie where bread is prepared on a com- 
: ~) Tt 
Zine 
T Hil American Zine Institute arranged for Dr. 
George C. Stone to visic Europe and study the pos 
ties a rewards the market for Amreican zinc 


His report has been made to the members of the Insti- 
te and tu it particular account has been taken of 


factors abroad as well as the 
efforts being made to rebabilitate the zine mines of 
Europe. For several years at least the United States 
seems to be the only country in a position to supply the 
European demand for slab zine, although England and 
France offer little opportunity for zine ore exports 
which, however, will be in demand in Belgium, Holland 
and possibly Germany. 

The necessity is emphasized of being exact in ex- 
porting zine products in standard foreign sizes, prop- 
erly packed and accurately marked. There may be a 
good opportunity for the introduction of American fin- 
ished roofing plates and in the reconstruction work it is 
expected that a large demand for sheet zinc will be 
developed 


economl and sociai 


It is also expected that lead-free zine oxide and 
lithopone should also have a European export demand. 
Belgium is expected to react in every way more quickly 
than any of her allies and the note is made that while 
conditions there are far from normal, the optimism of 
the Belgians is in marked contrast to that of the other 


countries, 


Distilled Water 


pret gan water is coming into such wide use, as 
for example, in the maintenance of electric bat- 
teries for automobiles and other purposes, that the 
time seems ripe for emphasizing the desirability of 
having some standard for distilled water which should 
be prepared and sold under conditions that guarantee 
its quality to the purchaser. Too few of those who 
dispense distilled water are familiar with the charac 
teristics which the fluid should have and with the con- 
siderable number of impurities which should be elim 
These include mineral matter, oil, ‘ammonia, 
carbon dioxide, fixed alkalies, nitrites, chlorine, copper, 
and iron Apparatus for preparing distilled water 
should never be forced and it requires careful flushing 
and washing if it is to continue to deliver satisfactory 
water. Even the selection of a raw water supply for 
distillation is infportant and the containers in which 
it is kept and sold must be carefully selected. For 
scientific work the question of a container is frequently 
a serious matter, since glass is somewhat soluble in 


inated 


distilled water, at least to the extent that some of the 
ingredients dissolve out in amount sufficient to inter- 
fere with exact determinations. 


Borax as an Alloying Ageni 


“NOR some times there has been a demand for more 
information regarding the effect of so-called im- 
purities and the presence of small quantities of the 
rarer metals upon such alloys as those of brass, cop- 
per, and aluminum. ‘There have now been patented 
alloys of boron which seem greatly to improve va- 
rious metals from gold to steel. Their use is said to 
effect great economy in that they have a cleansing and 
hardening effect upon the metals to which they are 
added, giving additional strength and rendering alloys 
more homogeneous and uniform, greatly . improving 
their texture. Castings are said to be more free from 
imperfections, and one advantage is that ordinarily 
from 1/10 of 1 per cent to 2 per cent of boronic cop- 
per or other boronic alloy is all that is required to 
obtain results which continue to be beneficial even 
when the metals are melted as scrap. 


Monel Metal 


BOOKLET on this alloy has recently been issued 
A and gives a great deal of interesting data. That 
an ore, which might otherwise have presented a prob- 
lem in refining, should have been found to yield a 
metal with so many important characteristics is for- 
tunate, and constitutes another argument in favor of 
research and careful experimentation. Mozel metal 
contains approximately 67 per cent of nickel, 28 per 
cent of copper and 5 per cent of other metals. It is 
tough and ductile, and can be machined, forged, sol- 
dered, brazed and welded. It has high tensile strength, 
resists corrosion and deoxidization, even in the pres- 
ence of hot gases and superheated steam. As scientific 
data and results of practical experience are placed 
in the hands of engineers, a continually increasing va- 
riety of uses is found for this interesting alloy, and in 
some industries, such as dyeing, entire machincs are 
now being constructed wholly of Monel metal. 
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American Property in Germany 


HE Alien Property Custodian’s report answers a 

question that has often been asked—“What has 
Germany done with American property in the German 
Empire?” According to the report, she has done just 
as we have, keeping constantly a little ahead of us and 
protesting that she has resorted to liquidation and sale 
only as a matter of reprisal. With this excuse, she 
liquidated or sold American property before the gen- 
eral power of sale was conferred on the Alien Property 
Custodian by act of Congress. She has sold the prop 
erty of American and neutral residents in Germany 
down to the household goods and wearing apparel 
which has never been done here; she has organized 
corporations under official control to purchase at ri 
diculous prices, syndicate and control all the plants in 
certain industries having French, British and American 
interests—all before similar action was taken in the 
United States and allied countries. It has been a sort 
of retaliation before the fact. 

This may serve to correct any misapprehension 
which some may have had regarding the propriety of 
methods followed in acquiring German patents and 
administering them under the Chemical Foundation, 
which is now taking such an important part in the 
efforts to firmly establish our American chemical in- 
dustry 


Lectures in Chemistry 


N the journal of Industrial and Engineering Chem 

istry for December is given the list of lectures to 
be given by prominent members of the American Chem- 
ical Society at the Military Academy at West Point and 
the Naval Academy at Annapolis. This recognition by 
the military establishment of the importance of chem- 
istry to them is naturally gratifying to the chemical 
profession, and the effort has been to present in 
these lectures a broad program which would be of 
greatest use to the graduate students. Some of the 
subjects are: Sulphuric Acid, the Pig Iron of Chem 
istry; Manufacturing Problems of Gas Warfare; Nitro- 
gen Fixation and Its Relation to Warfare; The Amor 
phous State in Metals; Explosives; The Utilization of 
Research; Natural Resources and Their Relations to 
Military Supplies; Organic Research in Toxic Gases; 
Iron and Steel. 


Yeast Stimulants 

ERTAIN researches on breads undertaken at a 

time when their saving was of even more impor 
tance than at present, have given results which have 
a present-day importance, although it must be pointed 
out that there is no unanimity of opinion as to the 
value of these stimulants and their real action upon 
the dough. One school maintains that it is wholly a 
question of changes in the gluten, thereby making it 
possible to produce a good-looking loaf from cheap 
flour, while the other school produces data to prove 
substantial savings. One of the compounds which has 
been devised for this purpose consists of ammonium 
chloride, potassium bromate, sodium chloride, calcium 
sulphate, and flour. 

In baking one thousand loaves, each weighing one 
and a half pounds, the following weights of these sub- 
stances were used: 1.23 pounds of calcium sulfate; 
0.48 of ammonium chloride; 0.01 of potassium bro- 
mate; 1.23 of sodium chloride; 1.97 of flour. The 
savings realized were as follows: 9.50 pounds of flour; 
4.19 of sugar; 1.19 of salt; 5.80 of yeast. Further ex- 
periments are under way to confirm these data and to 
ascertain also whether any detrimental effects are 
caused by these materials. 


Anhinga 

HIS fiber, which occurs in Brazil, seems destined to 

play an important part in industry. Comparatively 
small quantities have thus far made their appearance. 
but the fiber is said to be suitable for the production 
of paper similar to that obtained from linen and to 
serve as a raw material for the production of a cotton- 
fiber substitute superior to cotton in some respects. A 
new process has been devised for the treatment of the 
fibers to make them suitable for textile purposes and 
at least one mill is reported to be producing something 
more than one thousand pounds of the treated fiber 
daily. 
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Interesting Uses For Conveyors 
\ ECHANICAL conveyors are made to 
i meet practically every transportation 
need that can arise in the modern manu- 
facturing plant. They can be permanently 
installed, with rigid foundations, or they 
secured in portable form, easily 
moved from place and of a 
length and width to meet all requirements 
And one is tempted to say that anything 
earried by these mechanical mar 
Boxes, barrels, rolls of paper, cast 
ings, brick and tile, lumber, in fact all 
products having at least one flat surface, 
can be carried directly on the conveyor. 


can be 
place to 


can be 


vels. 








i 








conveyor which carries electric ight bulbs 


from station to station in the packing 
room of one of the big factories. Each 
man claims the case of bulbs as it come 
to him, does his bit toward getting If 
ready for shipment, and passes ] long 
to his neighbor. This is a far cry from 


the old system which involved a regiment 


of boys to shove the cases about the floor 
in hand trucks, or to shunt them from 
table to table by means of the good old 


standby, elbow grease 


Airplane Engines as Railroad 








Small machine parts and a wide range of 
items which represent the same transpor Left: 
tation problem as do these are carried in 

“tote boxes”; bags of cement and grain, 

rolls of cloth, and other products of ir- 

regular shape are carried in simple trays or containers 
of one sort or Even so delicate a 
stalk of bananas is not beyond the range of the con- 
veyor, but is trundled from ship to warehouse by one 
which presents a sagging surface between its ribs, se 
that instead of being a flat belt it is a series of travel- 


ling pockets. 


another. load as a 


Also we have gone far beyond the primitive conveyor, 
which was good only over a straight stretch of uniform 
pitch. 
as in a 


Curves and switches may be made as flexible 
railroad track; in many plants the conveyors 


are run through partitions and around columns and 
other obstructions, winding their way about through 


a floor full of machines, and carrying the 


Making a big descent without any special elevating sections 


the fly Packing electric lamp bulbs with the aid of a conveyor 


Beww: 


Three unususl conveyor installations 


herewith, where buxes are weighed 


as the conveyor carries them across the platform of 


pictures packed 
a scale. 

Another of our photographs shows an installation of 
great interest because of the way in which an ordi 
nary conveyor from level to the next 
without the use of any simply by 
winding around the big columns that support the ceil 
ing. This picture comes from a big bottling establish 
ment, and shows the cases of drinkables on their way 
to the stock room or the shipping platform, after hav 
ing been nailed up. Doubtless the latter operation 
place on the belt itself. Finally we show the 


descends one 


elevator section 


takes 


Right: Weighing on 


if Locomotives 
HE accompanying illustration, h 
has recently come from Germany, r 
veals a curious line of experiment which 
is being followed in that country A « 


especially built fer experimental pur 


poses and to run on a standard gage railway tra 
was equipped with two standard airplane eng s and 
The 


propellers. engines are of the 6-cylindet 








load wherever it is wanted. Special mod 
ifications of the conveyor are offered for 
lowering material from floor tu the 
next; and these deliver their load to and 
receive it from the more ordinary convey 
ors, without the interposition of any hu- 
man’ hand. The case may be summed up 
by saying that wherever a man can carry 
and deposit a burden, there the conveyor 
can deliver it, and more cheaply. 

Nor are conveyors only of value in the 
transportation of material to and from 
Storage. The conveyor engineer does not 
stop with delivering the material to the 
department that wants it; he goes further 
than this, and delivers it to the man and 
the machine that want it, so that there is 
no unloading the conveyors and trucking 
their loads about the floor. The convey- 
or distributes its load by retail as well 
as by wholesale. And in so doing it not 
merely cuts the cost of common labor like 
floor boys and porters—it actually speeds 
up to an extreme degree the work of the 
skilled machine hands. In many facto- 
ries machines are assembled on the con- 
veyor, passing the workers at a fixed 
speed and receiving a slight touch from 


one 








and most likely of 275-horse-power rating, which gave 
such excellent service at the front One engine 
mounted above the front platform on which are two 
barrels of fuel and apparently two automobile radiator 
which have been pressed into service, and the o i 
engine and similar equipment is over the rear platfor 
No attempt has been made to streamline the car fur 
ther than the cutting off of its forward so a 
to give an approximate wedge-shaped front end. Th 
information that has reached us states that with for 
people aboard, this car attained a speed 
of fifty miles per hour If this be cor 
rect it is certainly remarkable, when we 
bear in mind how greatly the car m 
have interfered with the free flow of the 
air from the _ propellers Ordinar 
where an attempt has been made to drive 
vehicles by means of air propeliers, the 
latter have been placed well above the 


good effi 


car for the purpose of obtaining 
ciency. The design of the « 
to Alex Pfeiffer, who sought 
to lessen somewhat the coal 
during the great 
in Germany at one time 


shortage that 





A Helpful Organization in Argentina 


A pew panmae manufacturers, exporters 
4% and importers interested in Argentina 
should I Camara 
Mayo 


communicate with the 


Sindical de Comercio, A 


Avenida de 
665, Buenos Aires, a chamber of comm 

composed of leading business mer This 
organization offers to place Americar 
firms in touch with Argentine houses. It 
does not undertake the } 

of merchandise nor does it 


murchase or 
. »Ty? 
icce] 


e 


having been f 





missions, rmeadl solely for 





each worker so passed, until they are 
finally complete. An interesting case of 
this sort of thing appears in one of the 


Copyright, Kadel & Herbert 
With airplane motors at front and rear, this German railroad car 


makes 50 miles an hour 


the purpose of establishing close relations 
between buyers and sellers ani increa 
ing the foreign trade of Arze! 





SCIENTIFIC AMERICAN 


February 





Kord Lubrication in Singapore 
How would you like to drive your Ford seven days a week 


through a heat of 135° F? 


J OAL won't find an auto 
repair shop around ev- 
ery corner in Singa- 
pore. Every motorist there is 


pretty much his own me. 


chan e 

the 
sun in Singapore is regularly 
pac? F. 
About 2500 cars travel the 
Probably 
The 


use Gar- 


he temperature in 


between 135° to 
roads of Singapore. 
half of them are Fords. 
Ford owners who 
goyle Mobiloils 
think of changing their brand 


would not 


of lubricating oil. Singapore 
heat conditions have shown 
the 
goyle Mo- 


them in a striking way 
superiority of Gar: 


biloils. 


(jarbon amy 


Cart 


vere 1s serious. 
yon In Singapore ts even 


more serious. Your next-door 


neighbor who uses Gargoyle 
Mobiloil «E” in his Ford en- 
gine understand why 
Ford owners in Singapore in- 
sist on finding the red Gar- 


will 


goyle on the cans of oil they 
buy. He will understand also 
why the taxicab company just 
starting in Singapore is order- 
ing 
Oil Company. 


its oil trom the Vacuum 


The Ford agent in New 
Zealand recommends Gar- 
goyle Mobiloil «K” 
ly. Why? It is often a long 
haul between repair shops in 
New Zealand. 


Are you taking advantage 


exclusive- 


of America’s recognized su- 
premacy in scientific lubrica- 
tion? Are you using Gargoyle 


Mobiloil “hk” Ford? 


Do you get the greater 


on vour 


freedom from overheating 
which Ford owners all over 
the world enjoy when using 
Gargoyle Mobiloil««E” ? Do 
you secure the greater free- 


dom from carbon troubles Fr 


A five-gallon can of Gar- 
goyle Mobiloil «E” will show 
you new economy and power 
—even for the economical, 
powerful Ford engine. 
Results 
Gargoyle Mobiloil «K.” 


For £ ng ine try 


21, 


1920 
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Mobiloils 


rrade for each type of motor 


, VACUUM OIL COMPANY « 

















ms | 
n the manufacture of 
te lubricants for every class of machinery 
btainable ¢ pane in the world. ’ e e e 
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| 
The Moto Dri iven Commercial Vehicle 
| 1e Motor-Uriv 
I nducted by MAJOR VICTOR W. PAGE, M. S. A. I i 
ih j ‘ l } f f ’ ind pros ive owners of motor trucks and delivery wagons The editor will endeavor to answer any 
f elati ’ } / are peration and management of commercial moto ehicle 
i — =a 
An Emergency Truck for the Fire Department of 1 tu 2 tons’ capacity is used at the Cleveland land- lumber and finished material and as considerable time 
rey ile th ou 4 cities to ing field as an emergency truck to carry supplies of is consumed in loading and unloading owing to the 
I Ss esp fuel and airplane parts to the hangar. Mail trans- nature of the material the special jack shown makes it 
j ‘ special apparatus ported over the new air route is delivered within five a relatively simple matter to raise the body, support : 
s 1 ge nu er In order to mai hours after being posted in Cleveland or Chicago, and the front end of the tractor, and release the power ' 
of da vel al ratus much of the credit for this showing must be given plant for duty in hauling another semi-trailer while 
d 1 cop the truck that reduce transfer delays to a minimum. the load is being transferred from the stationary one 


Brakes on Trailers 
Desirable 

HERE has been an in 

creasing use of trailers 
in connection with trucks and 
truck-tractors and as_ the 
practice appears to have 
given satisfaction, there is 
every likelihood that it will 
receive wider application. 
It has been puzzling to some 
observers that designers of 
trucks should provide so 
much excess power in their 
engines that they pull not 
only the truck and its load, 
but also one or two trailers 
with a load equal to that 
carried by the truck itself 














New York’s Emergency Fire Department truck, and a rear view showing the gear for raising heavy The reason is, that manufac 
l apparatus that has been disabled turers must design their 
trucks to be capable of car 
n with Special Jack for the Semi-Trailer rying their load under the worst conditions of hills and 
ene side of ENTIO2i has been made in these columns of the bad roads and, if they have sufficient power for this, 
and having advantages obtained by using one tractor in con- they have a surplus of power for operating under nor 
‘ nen nection with a number of semi-trailer bodies to move mal conditions. 
\ nd tools goods economically, the idea being to keep the tractor One problem in connection with the use of trailers 
either as a in commission by shifting it from one semi-trailer to that deserves more attention is that of proper braking. 


Not only is it necessary 
that the brakes be capable 
of holding the trucks and 
trailers with full load on 
the steepest hills, but a quick 
and positive stop should be 





The Truck Auxiliary of the 
Aci ial Mail Se rvic e 


possible in case of an emer 
gency. Motor vehicles are 
used very often in congested 
thoroughfares and the abil 
ity to make a quick stop in 
an emergency is of the 
greatest importance. In the 
past, the rear wheel brakes 
of the truck alone generally 
have been depended upon for 
stopping the whole train, 











! \ but it is evident that this 
plan is not very effective or 
l They « l reliable. 
' Trucks that form the connecting link between the Cleveland post office and the mail planes Railroad experience has 
re the planes pping to and from Chicago shown that, in the case of a ' 
mn tim The illustra train, it is necessary to ex- 
s t ” of trucl ised to transfer mail another while the bodies are being loaded or unloaded, ert braking effort on all of the units composing it to 
Cleveland ! f | Che truck rushes the thus eliminating lost time on the part of the power secure reliable braking. The same practice will proba- 
} s district of the city to the plant and driver. The views herewith show a special bly have to be followed in the case of road trains com- 
four miles distant, in fifteen minutes. The type of jack used to support the large semi-trailer bod- posed of a truck and several trailers, if these trains 
ervice officials selected trucks for this ex ies to permit the tractor to be attached to or detached are to be operated with safety. A law has been passed 
ork because of the long established record from the load carrying body The bodies are used in California, requiring all trailers to be fitted with 
type shi for dependability Another vehicle by a wood box manufacturer for handling box shooks, 


(Continued on page 206) 

















Using the special jack that frees the tractor from the semi-trailer and supports the latter during loading or unloading 
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Answering the Call of Industry 


NDUSTRY Business, Commerce, are built on Transportation, on Haulage. This has been 
true since the days when loads carried on the backs of men was the only method known. 


- 





2 


as 


As the desire to trade became stronger, Young Industry called for better methods. The animal 
burden bearers answered—the waterway carriers answered—the railroads answered—each was 
used, is used today, but Industry realized their limitations. 


So another call went out for transportation, and the answer came in 1877 when the first gasoline 
propelled motor road wagon was conceived. 


The utility of the Motor Truck has been proven and today the call of Industry is for more Motor 
Trucks—and more—and more. But these Motor Trucks must be correctly designed. 


For years the Seldon Truck Corporation has given to Industry the In-Built Quality Motor 
Trucks, constantly striving to increase the value of their product. 


Today the flexible construction of Selden Motor Trucks reduces to a minimum depreciation and 
operating costs, insuring continuous service and long life. 


The Call of Industry, of Your Business, for dependable haulage at minimum cost is answered. 


The Flexible Selden Motor Trucks deserve investigation 


1%, 2-Ton 


Ship by Truck 
6, 5-Ton 


—Selden Truck 


lll; yy, 


The Magazine, OPO 
“Truck Transportation” eee at 
will be mailed on 
request, 


Selden 
Truck 


Corporation 


Rochester, 
N. Y. 





WY, 


WS 
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| Recently Patented Inventions 


i Brie Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
= SSS SS = SSS 















































Pertaining to Aeronautics PLANT GUARD A. W. Ha , Sleepy Ey object is to provide a driving mechanism the hinges being formed to prevent end mem 
' e 7 Min: rhe nvention relates t garden im wherein power is stored in an inertia element bers adapted for connection with the elements 
, 1 dev it ybjiect is to provide | to contribute to the steadiness of drive, and employed for fastening the protector to a 
it le f i single sheet of wheel 
irdboard and arranged to permit of readily AUTOMOBILE TIRE.—H. G. Cave, 37 
~ nd a young growing Maiden Lane, New York, N. Y. One of the 
and other insects principal objects of the invention is to pro 
mrt g and ig the plant Another vide a non-skid tire, means being afforded by 
t pr e a guard which when it which to prevent slipping of the tire on roads 
iy s not able to be disturbed by sever« or streets in wet weather, which will secure 
rain a good purchase against a surface of dusty 
WASHBOILER RACK gE. I ScHLEKA roads in dry weather. The invention involves 
, if, Schlekau, Southside St., A. F, D., No | the use of a plurality of blocks of artificial 
Omaha, Ne rhe inventien relates to means stone set at spaced intervals in the tread of 
c | t e placed in a wash boiler on top of the the tire, the arrangement being such that the 
j thes to hold the latter securely pressed 7 blocks may be removed, when worn for re 
[ down during the boiling operation, The prime! 4 sipe ELEVATION OF A BICYCLE EMBODYING | Placement 
) yject is to provide a rack formed of sepa THB INVENTION CARRIER FOR SPARE TIRES.—A. E 
) rate frame sections so connected as to pro FELDMAM, 106 7th Ave., New York, N. Y. 
Rn vide for facility of adjustment for varying| wherein a spokeless drive wheel may be em-| phe general objects of the invention are to pro- 
searchin ha the length of the rack to suit boilers of dif-| ployed, whether such drive wheel be of the yige a tire holder and carrier that will com- 
‘ HE APPARATUS ferent sizes single or double type. The invention comprises pletely house the tire and thereby fully pro- 
ANIMAL HBAD B. Conen and M. Licu-| @ driving mechanism lodged in and forming tect the same, and to provide a cover for the 
rENSTEIN, 41 W. 28th St. New York, N. Y,| Sustaining means for the rear or driving wheel| polding means having fastenings permitting 
it hould become The object of the invention is to provide an | °F wheels the cover to be readily fastened or unfastened, 
the device close to the | animal head for fur scarfs and similar fur AUTO SIGNAL.—L. J. RicKkarp c/o Elks! the casing body being adapted to be secured 
t . io A further ob articles, and arranged to enhance the orna-| Club, Akron, Ohio. The invention relates par-| in fixed position on the side or back of an 
ovide a parachute which Is nor mental appearance of the fur article, at the} ticularly to auto signals for indicating the| automobile, centering means being provided for 
it of sight and in which the suspend- | came time provide means for temporarily en- | direction in which a vehicle is about to turn! centering the tire and facilitating its removal. 
to the operator of the | paging the head with a portion of the outer| An object is the provision of a signal com STAND.—E. H. KELLEY and G. A. STEW- 
garment of the wearer, Another object is to! prising a movable indicating arm formed of a sia. Ja. ote Water o: Getene. South Browns- 
Pertaining to Apperel insure the formation of a clamping head| plurality of foldable sections, whereby the ville, Pa. This invention has for its object 
(MENT 1 OF. Linp St. Joseph San-| which is simple and not liable to get out of! arm when not in indicating position can be to provide a stand, especially adapted for use 
. gpaes: ee | eee ey Se so — > in repairing and testing engine cylinder blocks, 
‘—_— eso gy work, the Machines and Mechanical Devices space and thus not interfere with the opera-/ \orticularly of the “Ford” type. The stand 
pore & Gomes PUMP.—A. Cari o J. Washby, sso N.| “0m of the automobile is portable either with or without the engine 
prising tre t a blouse together Andrews Bilis “ee Angeles, Cal The gen RADIUS ROD J. D. Bripeers, Florence, jn place, and permits the engine to be turned 
vie _ : —" pore aS Ue eral objects of the invention are to provide a/ & © The invention relates to radius rods and held in the best working position. It in 
; pump in which the walking beam is so mounted | fT automobiles. One of the principal objects no way interferes with the dismantling or as- 
‘afi fa PT ~> |} and actuated as to vibrate on a center shifting of the invention is to provide a radius rod, so sembling of the parts 
to and from the vertical line of the pump rod | ™#de that a single spare arm carried in the REEL.—T. L. McNeery, Colfax, La. This 
| . | n add A the vibrating movement of | 8? may be quickly put on in place of either invention is particularly adapted to couplings 
Ue a the beam ir vertical plane; and to eae me - Baw pied ye _— —- 4 _ = for vehicles such as tractors and farm imple 
proke 1en OU oO le Troat é Oo e objec ‘ eo > rigi 
|} is to provide a separable anchor member for a. - rane Ea - _atatgnage Boer tyclce: 
' ’ I] connecting the inner ends of the rod arms to of cinge pear apR — . sc 1 
| I |} the engine casing, which anchor member may wer tee pie agrees . agenas — “« cm - 
eS} be cundite cepineed by & ease one #f dsmeaet drawn vehicle can be fed out to vary the dis- 
1 a | riiaie , . "| tance between the two vehicles or automatic- 
j | DIRIGIBLE HEADLIGHT.—R. Deg FILuIP-| ally taken up to effect a proper guiding of 
| | PIs, 435 Rodney, St., Brooklyn, N. Y. This! the drawn vehicle 
| \ inve rel¢ s >f ig 3 i 3 | 
r }y{ | | Peat aed hates fettieutety ||, SHOCK AMSORBER—G. W. Cnapruss, 111 
adapted for use on road vehicles such as au- éth Ave. N. hice Asters, Gime. ane ape 
eennaiiies Among the objects is to provide of the invention is to erie means for use 
\ PORTIONS automatic means for turning or steering the - connection with the eprings of moter ve 
' AWA headlights laterally coincidentally with the hicles for cnsteting tn the Se ee 
stem af ¢ . _ h garments answer ordinary steering of the machine or vehicle so canes of ae ” ap pee Asse on 
= absorbing the jar caused by the rebound of 
g the purpose of —_ ‘its while pr - as to insure that the road will be iNuminated the springs, and for preventing the breaking 
. ene ‘ppearance and afford A SECTION SHOWING THE WALKING BEAM AP pregumy 5m Stent of veliete tenespertive of the of the aprings. 
freed mS ement to the wearer PROXIMATELY AT THE END OF THE UPSTROKE | ne Gy ey Coe ‘ -_ - : “ar , 
‘ BRAKE MBCHANISM.—E. A. Drerricna, TRANSMISSION LOCK.—C., S. Brown, 4343 
Of General interest guide means for the beam in its vertical vibra- 910 Caldwell Ave., Bronx, N. Y. An object of Forsythe Ave., East Chicago, Ind. The in- 
MAR Ez RATTLESHIPS A. W. Cro tory movements and for the pin constituting | this invention is to provide a brake mechanism | vention has for its object to provide a device 
hl Thra Place, Woodhaven, L. | the shifting center, whereby the pump rod! more especially designed for use on automobiles for use in connection with the transmissions 
‘ i invention relat to a type of | will be given a direct rectilineal reciprocat-| and other vehicles and devices and arranged | Of motor vehicles for locking said transmis- 
which i partial or total) ing movement without friction and without) to insure a quick, slow, or graduated applica- | Sions in neutral position. When it is desired 
Among the objects is | guide means for the rod | tion of the vehicle brake in an exceedingly eco to lock the transmission, a lever is moved into 
oe eee Railways and Their Accessories nomical manner and without producing unde- Neutral position, at which time a papering 
ae. ie SAFETY DEVICI POR RAILWAY | *irable vibration. In order to accomplish the opening will register with the bore of the 
mn ; sw ITCHES W LB KI 1532 He men St result use is made of a spring motor, a clutch, lever The knob is turned until the key regis- 
, rents, the « tc ab Chie The {1 Meee tt sere ta ; a planetary gearing, and actuating means for | ters with the passage and the knob is de- 
aafevap ats pars more parti oer y to the pier moving the clutch members in and out of en-| Pressed, 
- a ' avat nation with a track switch of a movable mem- | 8*8ement _COOLER FOR AUTOMOBILES AND 
a > ae er adapted t e actuated by a wheel travel REFUSE COLLECTING TRUCK.— oO. C.. OTHER RADIATORS.—S. Barucn, 133 Mercer 
ng on the track, and means for operatively KNIGGE, 20 Bradhurst Ave., New York, N. Y St.. New York, N. Y. The invention has for 
. nnecting th member with a switch point,| The principal object of the invention is to its object to provide a neat and inexpensive 
I . L. B. Hocuerein, 22 North whereby when the member is actuated the| provide a device in which suitable containers | cooler for automobile and other radiators, the 
, ome _ os “a: arcing witch point is forced home to a completely | carrying the material collected, may be ele-| cooler being provided with a drum with a 
’ t ly ‘| open or a completely closed position, accord-| vated to the top of a wagon or truck and plurality of disks with openings between which 
= oe ty OF | ing as its initial position is nearer the open or| dumped thereon, and to provide means for) steam from the radiator will be condensed, 
to facilitate hold-| 11. aos 1 position dumping the containers, and automatically | the waters of condensation flowing back to 
; hile operating actior | returning the receptacles to the filling posi-| the radiator. 
‘ ' ' & cartridges, to fa i ae to Recreation on tion, the pumping mechanism being folded out 
Pa ng prebctiggo x yy Reger re of the way when not in use. We wish to call attention to the fact that we 
vention is to provide & game embedying 0 TIRE TREAD.—L. Scuisset, 1549 Broad- | are in a position to render competent services in 
board upon one end of which is disposed an way, Brooklyn, N. Y. The object of the in-| every branch of patent or trade-mark work. 
{ ‘itation cannon or other fire arm so mounted | Ve@tion is to provide a detachable tire tread | Our staff is composed of mechanical, electrical and 
that it can be turned horizontally to aim at| Wich may be applied to a tire to extend the | chemical experts, thoroughly trained to prepare 
’ iny one of a row of soldiers disposed in front of life thereof. ‘The device comprises a plurality | and preqeeute a8 patent applications, irrespective 
i 3 | a redoubt structure at the other end of the of adjustably connected strips overlapping one| of the complex nature of the subject-matter 
L yy board. An important object is the provision another, retaining brackets carried upon the | involved, or of the specialized, technical or scien- 
L937 ~~ of a device in which all the apparatus for| e@d retaining strips and adjustable trans-| tific knowledge required therefor. 
, _ knocking down the soldiers is concealed, so as versely, traction lugs secured to the adjusta- | We wee Rave associates throughout the world, 
A Sec"! NAL VIEW OF THE INVENTION to mystify the operator as to the means em- ble stripe and to the retaining brackets. | Who aeutet Se the prosecution of patent and trade- 
stapes ATTACHMENT FOR PNEUMATIC TIRES. | ™@rk applications filed in all countries foreign to 
the loading and reloading. The con —S. J. Srein, Greenwood, Miss. This inven- | the United States. 
) h that the action may be} Pertaining to Vehicles tion relates to non-skid, puncture-proof pro MUNN & CO., Patent Attorneys 
worked without removing the hand from the BICYCLE OR TRICYCLE.—J, A. Myers,| tectors adapted to be applied to pneumatic | 233 Broadway, New York, N. Y. 
grip, and that action cannot be accidentally | 11315 Orville Ave., Cleveland, Ohio. ‘This in-{ tires. An object is to provide a protector com- | Branch Offices: 625 F Street, Washington, D. C 
rammed of n by purpo e ; placing a cart vention has reference to power-driven vehicles | posed of annular series of plates having non- 801 Tower Bldg., Chicago, 11. —— 
ridge in it in reversed position in general, and particularly to bicycles; its | skid elements and hinged together, certain of | Hobart Bldg., San Francisco 
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48 of the First Fifty 


Pierce-Arrow trucks are still running after 8 years. 
Each has cost less than $600 a year depreciation. 
And their service goes on steadily. 


It pays to buy durability. Time is the biggest ex- 
pense item in truck operation. Durability means 
operating a long time and all the time. 


N the first Pierce-Arrow truck mar- 
O. keted is used by the International 
Brewing Company of Buffalo for keg deliver- 
ies to neighboring towns. 


To demonstrate the worm gear, then new, it 
ran fully loaded from New York to Boston on 
May 28th, 1911, in 20 hours. After 7 years’ 
commercial use, it repeated this run in 18 
hours and 7 minutes, carrying the same load. 
Its fame has spread throughout the country. 


1€TCce Delivers more work in a given 


time. 


Loses less time on the job and 
off the job. 
: Costs less to operate and less 
to maintain. 
Lasts longer, depreciates less 
and commands a higher re- 
sale price at all times. 


THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 
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Hauling 14,630: 
Pounds 


The above photograph shows 
a 342-ton truck and a 2%4-ton 
WARNER TRAILER hauling 
a 14,630 pound load. The dis- 
tance was 56 miles over rough, 
rutted roads. ‘The round trip 
for the truck and trailer was 
made in twelve hours. 


© 

This is only one of the instances of the 
way WARNER TRAILERS are solving 
the hauling problems and reducing 
hauling costs. In addition WARNER 
‘TRAILERS lower maintenance costs, 
reduce labor and and speed up delivery. 
Many concerns have been able to save 
the purchase cost of additional trucks 
because WARNER TRAILERS in some 
size and shape multiply the efficiency 
of trucks alre ‘-ady in service and do more 
work with less labor and at a lower cost. 





ach WARNER TRAILER is scientifically 
built. Just as much care is taken as in building 
a high grade motor truck. In many respects 
the WARNER Heavy Duty Truck Trailer is 


a truck chassis minus the power plant. 


WARNER TRAILERS are solving hauling 
problems for firms in widely different lines of 
business. Let us show you how it will do the 
same thing for you. The advice of our En- 
gineering Department is gratis. 


WARNER MANUFACTURING COMPANY 
10 Main Street, Beloit, Wis. 


WARNER 


HEAVY DUTY 













































| cited are sufficiently varied and concrete quest. This explains our methods, 


| sible wire can perferm the same service. 





|} has gone on steadily for nearly ten years 


| ing swamp land is known as the dipper | 


around like the beam of a derrick. Be- 


RAILERS 












at its outer end a dipper open at the top 
|} and closed by a door at the bottom. 


WHEEL TYPES 
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their radio system when all other commu- 
nications had failed was worth more to| P AT E. N T Ss 
his company than the entire expenditure 
for the erection of stations. 

Still another example is the radio sys- 


Wireless and Everyday Business 


Continued from page 182) 








Il YOU HAVE AN INVENTION 
which you wish to patent you can 


tem used before the war between the two write fully and freely to Munn & 
establishments of a concern operating de- | Co. for advice in regard to the best 
partment stores in New York and Phila-|= way of obtaining protection. Please 
delphia, This system, an official ef the|— Send sketches or a model of your in- 


vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fide sntial. Our vast practice, extend- 
“ae aL tettnn te. Maco Vase |e e.over a period of seventy years, 
maintained a radio station in New: York |= enables us in many cases to advise 
for maritime news work. |= in regard to patentability without 
Many other varied and interesting ex-|}=> anyexpense to the client. Our Hand- 
amples could be mentioned here, but those Book on Patents is sent free on re- 


company recently stated, was satisfactory 
in every particular and proved of great |: 
value in the organization. And, too, for |= 
many years the New York Herald has 


terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 


contains Patent Office Notes. Decisions of 
interest to inventors— and particulars of re- 
cently patented inventions. 


MUNN & CO., of exvents 


to indicate that radio can serve and serve | 
efficiently whether or not existing or pos- | 


“ 





While general statements of costs for 
radio installations are very difficult to 
make owing to wide variations in condi- | 


MT 


tions, a very rough figure of $10,000 per 626 Woolworth Biig.. NEW YORK 
hundred miles for overland stations may |= 801 Tower Bldg., CHICAGO, ILL. 
625 F Street, WASHINGTON, D. C 


be assumed as sufficient for the necessary 
towers and equipment for reliable oper- |= = 
ation, but this may vary but fifty per cert | FulllliliiQUQ00000000000000000000000 tn MUU 
according to conditions. For marine ~~ Annual Subscription Rates 
work where the ship stations require no | Scientific American Publications 
towers and where less absorption of ra- | Scientific American (established 1845) one 
diated energy is encountered during trans-| tide American Monthly (established 
mission the cost of installation is only of 


Sareea re $4.50 
the order of $3,000 per hundred miles. | Postage prepaid in United States and posses 
These figures apply as indicated for two | 


Hobart Bidg., SAN FRANCISCO, CAL. 





$5.00 


sions, Mexico, Cuba and Panama. 
Foreign Postage 


complete stations. | Scientific American $1.50 per year additional. 
oe A . Scientific American Monthly 72c per year ad- 
Reclaiming the No-Man’s-Land ditional. 


F Canadian Postage 

of America te Mea - 

, Scientific American 75c per year additional, 
Continued from page 183 Scientific American Monthly 36c per year addi- 


In southeastern Missouri one million|,, tional. oe 
The combined subscription rates and rates to 


acres have been drained. In Arkansas be-| foreign countries, including Canada, will be 








tween 200,000 and 300,000 acres have been | 7 furnished wpon application. 

Remit by postal or express money order, bank 
ditched and as many more are included in | draft or check 
districts now under construction. So 


creat is the scope of the work that it is Classified Advertisements 


said the state of Arkansas alone could em- 

‘ Advertising in this column is $1.00 a line. 
ploy every dredge boat operator in the] No ‘less jon four nor more than 12 lines 
United States and then some of the dis-| accepted. Count seven words to the line. Al! 
triets would have to wait orders must be accompanied by a remittance. 


In two large districts in Bolivar and crone AGENTS WANTED 

a P zs a tea : ee AGENTS—40-$100 weekly; free samples; gold sign 
Washington counties, Mississippi, 290,000 | letters; anyone can put on store windows ; liberal offer 

— , nme het am x . ateane , to general ascents. Metallic Letter Co., 431X N. Clark 
acres of land as rich as all the rivers that | Street, Chicago. y 
carry alluvium can make *m, have been | 

ArT) ill iviu 1can 1 ke them, ha e be n | BUSINESS OPPORTUNITIES 
drained. The reclamation of the Florida SUBSTANTIAL Manufacturing Corporation wants 
nntiatn tins i ae, : 8 . etate | Capable men to establish branch and manage salesmen. 
everglades is being continued by the state | g360 to ¢1500 necessary. Will allow expenses to Balti- 
of Florida, and plans are being made for | more as explained. Address, Treasurer, 416 N. Howard 

St.. Baltimore Md. 2 


: on FOR SALE 
lion acres on the east coast. The states | USED CORRESPONDENCE COURSES of all kinds 
of North and South Carolina, Louisiana, | seld. (Courses bought) Lee Mountain, Pisgah, Ala. 


Kentucky, and Georgia are dotted with INCORPORATION IN ARIZONA 
drainage districts in various stages from | COMPLETED in 1 day. Any capitalization, least cost, 

. 4 . greatest advantages. Transact bus ness anywhere. 
projection to completion. 


In the lowlands of Tennessee the work 











the reclamation of more than half a mil- 





Laws, By-Laws and forms free. Stoddard Incorporating 
Co., &G, Phoenix, Ariz. 


FREE-THOUGHT WEEKLY 
. aoe Tuer TRUTH SEEKER is a Free-thought weekly that 
despite war and labor conditions, and | discu-ses religious questions and advocates Church tax- 


Por r . ¢ > vores ave ok ation. Sample copy, mailed, One Dime. Catalog of 
farmers who for many years have eked | }ooxs free. 62 Vesey Street, New York. 


out a bare existence from hillside lands WANTED 








| while the rich lowlands remained idle| TO SECURE means or arrangement whereby an im 


fai . . fi ‘ aw | proved (Lever) Gun-Action Patent No. 1325400 may be 
are raising Crops that will more than pay joe anufactured or said Patent suitably disposed of. ‘per 
for the work that is being done. further particulars address L. B. Hochstein, 22 North St., 
tas p ” | End ndicott, New York. 

In addition to rendering the land tilla- | WANTED — 
ble, drainage improves the health of the TWO first class toolmakers; two first-class machinists. 
community by removing the breeding inanine Employment Bureau, New Departure Mfg. Co., 
z F Bristol, Conn. 








places of the mosquito, and will probably 
Ww. 


result in eliminating malaria from this} Hx exclusive manufacturing rights of some ma 
region. chine, device, or article in the metal line patented or 
pA . , . otherwise, by one of the most completely equipped 
he dredging machine used for reclaim- | ma: ufacturing plants in Indiana. Address W. M. F. 
P. O. Box No. 263, Bedford, Indi: na. 








“lore. ¢ fs simils 7 . tj * false teeth, old and broken 
dredge, and is similar in construction to) Mail te Clevelan leuratey, dekaseman, Wen, 
the ordinary steam shovel except that | magneto points. old gold, silver, platinum, War Bonds 

> atfor -orrving achi > and Stamps. Highest prices paid. Cash by return 
the plat form carrying the mac hinery con- mall. Goods returnod in 10 days if you're not satisfied. 
sists of a barge instead of a car. | Ohio Smelting & Refining ( 0., 234 Lennox Bldz., Cleveland, Ohio 

In the ordinary dipper dredge a mast 


0 -fri e is 0 eC *] ( . = 
oe ep St “< be a pas ctl on prcnpticte | prem A BOOK of KNOWLEDGE 
FOR THE INVENTOR 


OF 
an inclined beam whose bottom end is — 
ased on actual experience. Shows the 


fastened to a casting on the deck of the Bataille to avoid and the proper course 
arge 8s : i "{ swing artis to follow when applying for a patent. 
barge so that it can swing partially Gontaine © leas al nventions n 
There are fortunes to be made in simple 
inventions. Do not let ignorance of pat- 
ent laws deprive you of your rightful 
to 3 , ai profits. Tabie of contents aud additional 
beam is inserted a long timber carrying [| mtormation sent on request, Start right--send for 
THE INVENTOR 















tween the two parallel timbers of this 


S MANUAL ¢ oF VALUABLE INFORMATION 
G. E. PERRY COMPANY, “PUBLISHERS 


(Contiuned on page 200) | 1.1328 Broadway, Dept. 21, New York, N.Y. 
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Harrison Shutter Cone 
trolled Hexagon Radiators 
are standard equipment 
on all Hudson Super-Six 
Motor Cars. 


Shutter- 


Hexagon 


Controlled 


Once used, the 
Harrison Radiator 
sets a service stand- 
ardthecontinuance 
of which alone can 
satisfy the manu- 
facturer and motor 
car user. 


Harrison Radiator Corporation 


General Offices and Factory: Lockport, N. Y. 
General Sales Offices: Detroit, -Michigan 


he ett? 
Se Se 


Radiators 


a re Re 
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Use these Saws for 
Business Economy 


AK SIMONDS Steel, tempered as it is in our 

factories, gives our saws edge-holding proper- —— 
ties, that increase their value to the user. —— 
Che longer a saw holds its cutting edge the —— 
better the saw. — 

























Simonds saws, machine knives, cutters, 
files, etc., are enduring. They outlast — 
strenuous usage. They cut profitably. 


Il 


Write for prices 





Simonds Manufacturing Co. 
‘“*The Saw Makers’’ 
Established 1832 


Fitchburg, Massachusetts 


! | 





Chicago, Ill. Lockport, N. Y. 
New York City Memphis, Tenn. 
New Orleans, La. London, England 
Montreal, Que. San Francisco, Cal. 
Portland, Ore. 
Seattle, Wash. 


Vancouver, B. C. 


St. John, N. B. 
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For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 








aD | 





|SQUTH BEND LATHES 


For the Machine 
and Repair Shop 
LOW IN PRICE 


iB in. to Ot in. swing 
“traight or Gap Beds 


From 9-in. to 18-in. | 
swing. Arranged for 
Steam or Foot Power, | 


Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Go. 
Established 1872. 
1999 Ruby Street 
Rockford, Ill. 









— Send for free catalog giv 
Rua a Lathe 
A 80 page hook 


e 


South Bend Lathe Works 
421 Madison St, 
South Bewd, bud, 











| sometimes 


;} years so 


}; erous, 


|} thousands of 


|is being 
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Reclaiming the No-Man’s-Land 
of America 
Continued tf m page 198 


This dipper is thrust down to the bot- 


i tom of the ditch and given a scooping mo- 


which fills it. 
beam and by 


The next operation is 
to raise the swinging it to 
bring it over the bank, when the 
and the 
repeating this operation the 


tion 


one side 


door is unlocked contents dis 


charged By 


bottom is excavated to such depth as 
desired. 

Fastened to the dredging machine by 
means of stout ropes are the quarter 
boats where the workmen live. These 
quarter boats follow the machine from 
place to place as the work progresses, 


begin 
and after the land is surveyed, parties of 


jefore the dredges operations, 


workmen led by engineers go ahead 
clearing a right-of-way, chopping away 
timber and tangled undergrowth. This fs 


perhaps the hardest work of all, as it is 
that pioneer 
witer above their waists. 
Sometimes, must the shot- 
gun of an irate land-owner, who, 
firmed in the habits of years, scorns mod- 
ern improvements. Indeed, in more than 


necessary these 
uxmen work in 
too, they face 


one instance it has been necessary to 
wait months for the settlement of a law- 
suit before work can proceed. 

The cost of drainage varies from $10 


to $30 an acre, spread over a period of 
the burden on- 
maintenance is 


as hot to make 


The 


cost of 


| nominal 


In the last ten years there has been an 
the opportunity that lies 
in the swamp lands of the South and Mid- 
dle West, and a remarkable transforma- 
tion is taking Drainage canals 
miles long are being dug: 
boisterous, misbehaving streams are being 
straightened and kept within their proper 
banks. In many places a ditch fifty feet 
wide is carrying the water that formerly 
filled a sluggish slough half a mile wide. 
Towns are springing up, and broad vistas 
of fertile fields are rapidly replacing the 
snake and frog infested lakes and quag- 
mires, 


awakening to 


place, 


San Francisco as a Fuel Oil Port 
Con.inued from page 184 

Each of 
man, and special precautions are taken so 
the operator to handle all 
equipment. As a safety precaution the 
fuel for operating the gasoline engine is 
10-gallon tank located on the 


these barges is operated by one 


enable 


us to 


earried in a 


deck of the barge. Two powerful elec- 
tric lights are provided on deck. They 
are of the goose neck type, and are pro- 


vided with reflectors, held in such a man- 
ner that the entire deck of the barge is 
flood lighted, enabling work to be carried 
on at night as readily as during the day. 

The main oil pumps are of the tandem 
duplex compound type, having a capacity 
of about 1,500 barrels an hour. Steam 
is generated by located in the 
pump room. The exhaust steam from the 
pumps enters a special drum where the 
boiler feed water is heated to a temper- 
ature of 180 degrees. A novel feature is 
the arrangement for supplying oil to the 


boilers 


110-gallon fuel-oil tank for the _ boilers. 
A 1%-inch pipe leads from the cargo 


tank to the 110-gallon tank, and when oil 
pumped from the cargo tanks 
storage tanks of the company lo- 
cated along the San Francisco water 
front, not when oil is being pumped 
aboard a steamer) the engineer opens a 
valve which delivers oil also directly into 
the 110-gallon tank, thus saving an extra 
pump for this purpose. It requires about 
85 barrels of fuel to operate the pumps 
while 3,000 barrels of oil are being 
pumped from the cargo tanks. Another 
novel feature is the fact that the oil 
pumps are connected with the bilge by 
means of a large pipe, and in ease the 
barge should spring a large leak, the 
water can be pumped from the bilge by 
the regular oil pumps and discharged 
overboard. There is also a special du- 


(into 


| for 
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plex pump for use in case of fire, and for 
washing down the deck of the barge. The 
daily during the 
A 150-foot fire-hose is carried 
This 
any 


deck is washed down 
dry season. 
hose is 


part of 


on deck on a special reel. 
of sufficient length to reach 
the barge. 

A derrick is provided at one end of the 
barge for handling the 30-foot sections of 
for making to the pipe 
lines leading to shore storage tanks and 
connecting up to fuel oil 
ships. By means of this one man is en- 
abled to swing the heavy hose around to 
the side of a ship and connect it up ready 
for pumping. 

In the living quarters there is a galley, 
with a kerosene stove, on which the oper 
ator cooks his food. He has a porch on 
each side of the living room, and can put 
up an awning on one side to keep out rain 
or sun, Numerous’life preservers are also 
carried on the house, as well as a 
bell, which the operator rings constantly 
during foggy weather. 

One of our pictures is rather unusual 
because it shows a Japanese 
taking on fuel oil and coal at the same 
time. The Japanese steamers are equip- 
ped with both oil-burning and coal-burn- 
ing boilers. The ships coal at both ports, 
but get oil only at one end of their 
journey. So. sufficient coal is taken on at 
San Francisco to run until the vessel ar- 
rives at Japan, where sufficient 
taken on to last until the vessel reaches 
San Francisco; but sufficient oil is taken 
on at San Francisco to last the oil-burn- 
ing boilers for the entire trip to Japan 
and then returning to San Francisco. 


Hairs that Make Fabrics 


(Continued from page 184) 


hose connection 


tanks on 


fog 


steamer 


coal is 


knowledge of the form, structure, and in- 
terrelationships of the cuticular scales of 
most kinds of hairs, with the exception 
of certain types of wools where these ele- 
ments are of unusual size and prominence. 
And in regard to the finer hairs used in 
the textile industry (such as those of 
the camel, alpaca and angora goat), the 
prevailing notion has been that when ani- 
mal hairs straighter, finer, and 
more filamentous in form, it becomes in- 
creasingly difficult to observe the individ- 
ual scales, not because these may not be 
as plain and definite as those of sheeps’ 


become 


wool, but due to the suppositious fact 
that the individual seales fuse together, 
until the hair shaft becomes a smooth 


rod-like structure, devoid of any surface 
sculpturings. Nothing could be farther 
from the truth. The differences in form 
and structure of the medulla and the pig- 
ment granules not to have 
made use of heretofore, though these also 
furnish excellent determinative criteria. 

The preparation of many of the mam- 
mal hairs for ordinary examination is not 
laborious. Several hair shafts are taken 
and washed in a solution composed of 
equal parts of 95 per cent aleohol and 
ether or chloroform, to remove any oily 
matter from their surfaces. They 
then dried in a current of warm air from 
an alcohol lamp; transferred to a clean 
slide, and covered with a 
Examination can now be made di- 
rectly, using the 8x or 10x ocular, and 


seem been 


are 


glass cover 


glass. 


the 16 mm. and 4 mm. objectives. This 
simple treatment answers very well for 
those hairs whose cuticular scales are 


large and prominent, such as those of the 
various varieties of wool. In other cases 
the hairs must be washed in the ether- 
alcohol, as before, and then dipped with 
fine forceps into a solution of gentian 
violet in 95 per cent alcohol, of a degree 
of color depth which it is necessary to 
determine empirically for different kinds 
of hairs. (Other stains which go readily 
into solution in alcohol, e. g. methyl blue, 
methyl violet, Bismark brown, and saf 
ranin, can also be used.  s‘requently 
stains which give good results with one 
kind of hair will be much less satisfac- 
tory with another.) Such treatment ren- 
‘ (Continued on page 202) 
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Resists Acids— High Temperatures—Corrosion: 
Superheated Steam—Salt Air—Never rusts. 





rolled 


forged 


machined 








MONEL Metal is a perfectly balanced natural alloy 
composed of 67% nickel, 28% copper, and 5% manganese 
and iron. It is non-corrodible, will not rust, strong as 
steel, tough and ductile. 


—Withstands the erosive action of superheated steam 
and corrosion met in such power plant equipment as 
valve trim, pump rods and liners. 


—Resists acids and alkalies and so is generally used in 
manufacturing parts of bleaching and scouring machin- 
ery, dye house and like industrial chemical equipment. 


—Never rusts, which makes it valuable for window 
screens, marine fittings, kitchen equipment, golf club 
heads and a great variety of other uses. 





MONEL possesses a marked advantage over any other available 
metal or alloy for hundreds of purposes both industrial and 
domestic where a combination of great strength, non-corrodibility, 
and durability is required. 


Can be machined, cast, forged, rolled, drawn, brazed, soldered, 
and welded by electric or oxy-acetylene method. Takes and 
retains a perfect nickel finish 


Our experience as sole producers of MONEL Metal since its 
discovery in 1905, is at your disposal through our Sales or 
Technical Departments. 


The International Nickel] Company has served industry for re tnan 
half a century through the production of a wider variety and increasing 
number of better Nickel products. In purchasing INCO Mone! Metal, 
INCO Nickel, and INCO Nickel Salts, you are assured of the highest and 
most uniform grades of Nickel that the world produces, 


——— 








YN THE INTERNATIONAL NICKEL COMPANY 


43 Exchange Place,.New York, N. Y. 
The International Nickel Company of Canada, Ltd., Toronto, Ont. 
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Aerial Transportation 


Overhead, out of the way of ordinary traffic, the conveyor 
of the Aerial Wire Rope Tramway makes regular trips be- 
tween loading and unloading stations, unaffected by mud, 
ice, sicet or snow. 

This form of transportation, so eco- 
momical under certain conditions, 
was not practical until the manufac- 
ture of wire rope became a commer- 
cial reality 

Now, Aerial Wire Rope Tramways 
are used very generally in transport- 
ing coal, ore, logs, rock, sand and 
many other materials from where 
they are to where they are wanted. 
Their scope, already broad, has been 
greatly extended by the scarcity and 
high cost of labor. 

In addition to being pioneers in the 
manufacture of wire rope, for many 
years the Broderick & Bascom Rope 


Co. has designed Aerial Wire Rope 
Tramways of every type, and erect- 
ed them in practically every part of 
this country, in Canada, Alaska and 
Mexico. Much of their success has 
been due to the efficiency of the 
Broderick & Bascom track cables 
and pulling lines with which they 
were equipped. 

There is a grade of Broderick & 
Bascom Wire Rope best suited to 
every purpose. Our YELLOW 
STRAND, distinguished by having 
one strand painted yellow, is not 
excelled in strength and serviceabil- 
ity by any other rope. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS, MO. 
Factories: St. Louis and Seattle. Branches: New York and Seattle. 
Warehouses: St. Louis, New York, Seattle. 


Agents in every locality C485A 


aT Tt TCA 














Just Published 1 New Book for Aviators 


AVIATION ENGINES 


Their Design, Construction, Operation 
and Repair 


By Major Victor W. Page, U. S. A. 


Formerly of the Aviation Section 





written by a recognized authority on all of the practical 
L « 1 n ¢ « nstruction, maintenance and 
las no other book does. The matter is logically 
itter i ply expressed and copiously illus- 
ita lerstand airplane engine operation and repair 
hanical training. This work is invaluable for 
» become an aviator or aviation mechanician 
tary typ as the Gnome Monosoupape and LeRhone, 
a ! t] r ently peels wt 1 Vee and radial types. 


lavatuatl e to ‘@ coniiont, mostuata and soldier wishing to enter the avia- 
tion service 

Not a technical book, but a practical, 
for all interested in aeronautical science. 


easily understood work of reference 
600 octave pages. 253 specially made engravings. 
$3.00, by mail $3.20 


AMERICAN PUBLISHING COMPANY 
233 BROADWAY, NEW YORK 
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Hairs that Make Fabries 

Continued from page 200) 
ders visible the outlines of the individual 
scales of many of the finer hairs. How 
ever, even this manipulation fails with 
the finest hairs, and other methods de- 
vised by the writer—too lengthy fer de- 
scription here—must be called into service. 
The various treatments with caustic soda, 
potash, and acids, hot or cold, 
| often recommended, distort the scales, 
jund render them valueless for accurate 
| determinative purposes. The degree of 
success obtained with the microscope in 
the determination of scale sculpturings 
and other characters, often depends as 
much upon the intensity and colors of 
the light used for illumination, the po- 
sition of its source, and the combinations 
of oabjectives and oculars employed as 
upon the previous preparation of the hair 
itself. 

The various treatments used to render 
visible the cuticular scales all obscure 
the medulla, hence other methods must be 
employed to bring into prominence this 
element of the hair shaft structure. The 
simplest and most generally useful of 
these is to mount the hair on a slide in 
some one of the light oils used in histo- 
logical work, such as oil of cloves, ber- 
gamont, peppermint, or cedar, ete., after 
having washed it, as before, in the ether- 
alcohol solution. 
sometimes satisfactory to use clear water 
as the mounting medium. 
are also useful to make clear the pigment 
granules of certain hairs. With others 
more lengthy treatments must be called 
into requisition, when the ex- 
act determination of the form of the 
granules, their of coalescence, and 





| caustic 


especially 


mode 


their relations to the component cells of 
the cortex, is the end in view. It is some- 
times necessary to prepare transverse 


sections through the hair, for the purpose 
of more accurate observation of the pig- 
mentation of the shaft, as well as for the 
determination of the contour of the med- 
ulla, and the form and placentation of its 
component cells and chambers. This is 
one of the most precise and tedious opera- 
tions in trichologic investigation. Fig. 20 
shows several shafts of human hair sec- 
tioned in this way. 

For the various measurements made of 
theh air shaft or its parts, the ocular mi- 
crometer, with a moveable scale, is the 
most satisfactory. Since, in any given 
tuft of hairs, there are considerable va- 





average of several meas- 
urements, made at several definite points 
along the shaft, should be taken. 

The captions of our group of drawings 
enumerate species of mammals 
| whose hair is the most extensively used 
in the textile industry, together with the 
number of the figure wherein is shown 
the microscopic appearance of the fur or 
| under hair. The average diameter of the 
shafts of this hair, in micra, is in each 
case attached. In each figure two hair 
shafts are depicted; one treated to show 
the cuticular scales, the other to show 
the medulla. The various shafts are 
drawn as nearly to scale as is practicable 
in representing objects of such widely 
varying dimensions, so that a glance at 
the figures will afford some graphic ap- 
preciation of the relative sizes of the 
hairs. The figures of the hair of the horse 
(Fig. 10) and of the Virginia deer (Fig. 
11) have been reduced in scale, however, 
and the figure of the hair of the interme 
| diate bat (Fig. 19) increased. 


structures, the 


those 


Speaking of Tall Chimneys 
Continued from page 186 

the force of a hurricane. The 
range of oscillation was 7.7 inches. As 
these oscillations were executed in 2.55 
seconds, it follows that the maximum ac- 
celeration during the movement was 22.5 
inches per second, which exceeds that of 
a semi-destructive earthquake. All this 
agrees, it would seem, with the excellent 


(Continued on page 204) 








Such methods | 





riations in the size of the shafts or their | 





maximum | 
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IDURAND 


STEEL LOCKERS 





Af ER years of use you 
will find Durand Steel 


Lockers as good as new; they 


With a few hairs it is} 


‘are a permanent investment; 


they will last as long, or longer, 
than the building they are in- 
stalled in. 


We specialize in the manufacture of 
steel lockers and steel shelving; we 
have concentrated our efforts on 
these two lines and have built a busi- 
ness and a reputation upon them. 


Write for catalogue of steel lockers; 
or of steel racks, bins and counters. 


DURAND STEEL LOCKER CO. 


1574 Ft. Dearborn Bk. Bldg. 974 Vanderbilt Bidg. 
Chicago New York 


Double Service®” 
From One Socket j 


Why do without light when usin 
slectre light woot for the washer? h 





Pet On like “tag am Like Tron 


It is a composition material, easily applied in plastic form 


iron, concrete or other solid founcation 
8 to 1-2 in, thick--Does not crack, peel 
loose from foundatio: mn. 

t presents a continu om fine grained. smooth, ee slippery 
surface, practically a seamicss tile--No crack, crevice oF 
Ye accumul atic m of grease, dirt or mo vistu re--Is 
noiseless and does not fatigue 


The Best Floor 
for Kitchen, Pantry, Path Room, Laundry , Garage 
Restanrant, Theater, Hotel, Factory, ( fhee Buliding Railroad 
Station, Hospital--all places where a beautiful, substantial 
and foot-easy floor is desired. 
Your choice of several practical colors. Full information 
and sample FREE on request 


IMPERIAL FLOOR COMPANY 
1123 Cutler Building, Rochester, New York 
in the market 10 years 


over old or new wood, 
aie 














920 : 


February 21, 1920 









A few years ago, when the idea of 
— applying small electric motors to port- 
able drills, grinders, pumps, washing 
machines, vacuum cleaners and the 
like, was still more or less new, buyers 
of these products seldom bothered 
about the make of the motor. That 
the appliance was electrically-operated 
was enough. 
Since then they have learned that 
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Selling the Buyer Who Knows 


motors aren’t just motors — that the 
only way to be sure of results is to 
be sure of the right motor. 

That’s one reason Westinghouse 
Small Motors are to be found on more 
and more makes of appliances every year. 

When you can say to your customer, 
“It has a Westinghouse Motor,” you 
remove any doubts he may have on 
one of the most important points. 





Experience in designing motors for and applying them to similar products is one of the 
first essentials needed by the engineer to insure immediate successful results. West- 
inghouse experience has been gained in practically every field of motors application. 








WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
East Pittsburgh, Pa. 
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| Westinghouse 
SMALL MOTORS FOR COMMERCIAL PURPOSES 








Motor Driven Portable Bench Grinder 





Motor Driven Meat Chopper 





Motor Driven House Pump 

















The Human Side of Service 


More than ay ear has passed since 


In every place efforts at restora- 
the signing of the Armistice, yet all tion are unremitting. The loyalty of 
world still feels the effects of 


the War 


is no exception. 


the employees who have staid at their 


TheTelephone Company __ tasks and the fine spirit of new em- 


ployees deserve public appreciation. 


They have worked at a disad- 


vantage but they have never faltered, 


More than 20,000 Bell telephone 
empl yyees went to war; some of them 
never returned. For eighteen months for they know their importance to 
we were shut off from practically both the commercial and social life 


of the country. 


These two hundred thousand 


workers are just as human as the 


all SU} plies. 


War's 


ployee 


demands took our em- 


s and our materials, at the 


rest of us. They respond to kindly, 


same time requiring increased service. ; 
considerate treatment and are worthy 


Some districts suffered. 


In many of adequate remuneration. And the 


places the old, high standard of reward should always be in keep- 


service has been restored. ing with the service desired. 


o 4 


%, AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 





One Policy One System Universal Service 













ra aseestiewee! Delivered you FREE | 
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Speaking of Tall Chimneys 
Continued from page 202) 
behavior during actual earth- 
quake shocks elsewhere—as, for example, 
in Guatemala, 
What the losses have 


of concrete 


been and still are 





at smelting plants in general, it is ~o 
possible to say, except in a large way. The | 
true gases pass out as part of the stack | 
discharge. The vapors, however, are only 
partially ejected, since they are more or 
less condensed between furnace and stack- 
exit. This condensation is technically 
known as fume. What may be termed 
metallurgical dust also passes out from 
such stacks, if special measures are not 
taken to prevent. What the discharged 
values may be turns on various factors. 
One Montana smelter that gives forth 
one and one-third billion cubie feet of 
smoke per day is estimated as having dis- 
charged a daily total of 23,250,000 cubic 
feet of sulphur dioxide. From this gas, 
8,400 tons of sulphuric acid might be 
made, Another smelter in Montana was 





} 
estimated as losing in the form of its | 


discharged dust total of 


a daily 3,775 | 
pounds of copper, 106 ounces of silver | 
and ©.71 ounces of gold. A reclamation | 
system was put in at a cost of $1,100,000, 
It recovers a large part of the waste, the 
gross saving being estimated at $872 per 
day, or say $130,000 per year. Deducting 
5 per cent of the original cost, there is 
still $75,000 to cover depreciation, main- 
tenance and operation and provide a nice | 
sum for distribution among the stock- | 


holders, 


There is another side to this question 


of metallurgical smoke. A big stack is, 
say, a necessity to a smelter or similar 
works. It is part of the operating plant. 
Quite aside from the matter of waste is 
the question of damage. The stack may 
send broadcast over the surrounding 


country material of a nature that is posi- 
tively injurious to the population or to 
the Thus, in the South, near the 
common boundary of Tennessee and Geor- 
gia, the agricultural devastation accom- 
plished by smelter smoke has been made 
the basis of Federal Court action against 
the industrial for 
the damage. smelters seek to filter 
the gases through canvas or woolen bags. 
This procedure is expensive. The 
have and the acid contents 
neutralized reaching the in 
rder to prevent their rapid destruction. 


The Modern Gas Holder 


(Continued from page 187) 


crops. 


interests responsible 


Some 


gases 
to be cooled 


before bags 





ihese columns or standards are for the 
purpose of guiding the holder, and the 


girders and diagonal 


braces act to trans: | 
mit 


the enormous load occasioned by the | 


7 wind on the holder proper through these | 
ith ead Note. standards to the tank shell. In this man- | 
‘ : 
==> | Mot ’ fi4 ee I Armes and | tad isea the famaue a Ta » entire struc “eo j re j a state 
i} : cn 7. he i. _ Sy See henta We pay the | DCF the entire structure is kept in a state 
i }f H ; = cope & >? sb ht from Chicago to your jows, of static equilibrium, 
| i ’ ts allowed | pa = . . . 
‘al A ays Free Tria on the | The holder proper is a cylindrical ves- 
Tern ‘ rent Phono 30 oD you select, actual riding test. 1. closed : he and alle a he I 
- EASY PAYMENTS if desi ired. at a | Sel, closed at the top and open at the bot- 
j “LUCKY 13 PHONG G aR PH COMPANY | small advance over our Special Fac- | ;,,, ‘ ade of sheet steel ;: ic « 
NY Export Dept, 467, KB. 22th Street, N, ¥., U. 8. Ae | tory-to-Rider cash prices. om. It is made of sheet steel and is con 
| Do not buy until you et our great | structed to withstand the pressure of the 
new tria T ofer an and a Lael , : * . 
| Direct-To- d prices. | gus from the inside as well as the wind 


TIRES sare oS Pet 


arts for al 









Lietribetor 








. \ if 1 
Sita, iniiecaion Com Dept. 229 Cincinnati Onic} Agents MONEY but ‘write today for the | 
Wanted \ big new Catal 
i — Boys make MEA CYCLE COMPANY 
big money Dept.S-175 CHICAGO 









Hew Grant Electric 

surest, safest, cheapest; 
A -egz capacity, $14.00 
prepaid. 10 years’ guaran- | 


You can be quickly cured, if you 


STAMMER 


tee. The most modern way 

Order direct or write for our Send 10 cents coin or stamps for’ for70-page book on Stam. 
terature. 40 days’ trial mering and Stuttering. “Its Cause and Care.” It tells how I 

M mney backif not satisfied. cured myself after stammering for 20 years. 





National Incubator Comnany. Dept. D, Racine, Wis 














Benjamin N. Bogue, 819 Bogee Building, Indianapolis 
Corliss Engines, Brewers 


. em fice : and Bottlers’ Machinery 


+ oller scale 
formation. nt The VILTER MFG. CO. 
_eo City, N. J. | 899 Clinton Street Milwaukee. 





Wis. 


co 


UNISOL MFG 


makes of bicycles at | 
D NO 





THE DESIGN AND CONSTRUCTION OF INDUCTION COILS 


7 ‘ 64x94 f Cloth 272 pages 159 illustrations, $3.50, by mail, $3 
’ actics! directions for ms aking eight different size odoin enediion 
{ : » large one giving 12-inch sparks. The dit ensions of each 
i i s are written in language easily comprehended 
‘ ! P hers. Woolworth Building, New York City 











Attached to the 
the holder 
the upper | 
the guide | 
standards, 
descends, and 


outside. 
lower 


on the 
and 
or 


pressure 





upper edges of 
rollers wheels. 
edge pa freely up 
rail attached to the 
the holder 
those on the 
a guide rail 
tank shell. 

The action of the 
simple. When the tank 
water, the holder is ready for use. 
the roof or crown of the holder is some- 
what higher than the water level in the 
tank, the enters one of the vertical 
pipes and finds space to spread out under 
this crown, As the gas continues to enter, 
its pressure finally overcomes the weight 
of the holder and the latter begins to rise. 
In this manner, the provides room 
for itself due to its own pressure or force 
and the holder rises out of the water in 
proportion to the quantity of gas entering 
| beneath it. 


are 
Those 
down 
columns or 
or 
lower edge act similarly 
attached to the inside of 


on 


ss 


as ascends 


on 


the 


holder 
filled 


gas is very 
with | 


Since 


is 





gus 


gas 
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The water in the tank has a three-fold 
purpose; it is the means of resistance for 
the gas to lift the holder, it prevents the 
gas from escaping into the atmosphere, 
and it is also the means of expelling the 
through the other pipe when the 
holder descends. 

Owing to the requirements of extensive 
expense of ground, and the 
limiting qualities of the material of con- 
struction, it is necessary to depart from 
the simple “single-lift’ holder, just ex- 
plained, and adopt what is known as the 
“telescopic” holder, which consists of an 
ordinary single-lift holder, called the up- 
per or inner lift, surrounded by one or 
more cylinders of sheet steel similar to 


fas 


storage space, 


the side of the holder and of about the 
same height. The inner lift carries a 
“cup” on its lower edge, while the outer 
lift carries a “grip” on its upper edge, 
all being immersed in the water in the 
tank. 


When the gas enters, the inner lift rises 
until its water-filled cup engages the grip 
of the next envelope, the latter then ris- 
ing in conjunction with the inner lift. 
The gas prevented from escaping at 
the cup and grip structure by the water 
contained in the former. 

As a comparison of sizes and as an ex- 


is 


ample of the immense strides made in 
holder construction, it may be mentioned 
that cylindrical holders were first con- 
structed about 100 vears ago. In 1817 a 


holder of 35 feet diameter was considered 
to of enormous size. Thereafter, 
holders gradually increased in size until 
holders of 60 feet diameter and 
56 feet high were made. These were con- 
sidered the maximum size required for 
several years. In 1847 however, a holder 
was built in London with a diameter 
100 feet, and from then on the increase in 
size became rapid. The holder of 12,000,- 


be 


telescopic 


of 


000 cubic feet capacity at East Green- 
wich, England, was the largest in the 
world until the advent of the 15,000,000- 


foot holder at Astoria, Long Island. 

The diameter of the Astoria tank is 300 
feet and its depth below ground is 48 
feet 3 inches. When fully inflated it 
rises to 252 feet above the ground. The 
10,000,000 cubie feet holders mentioned 
above have a tank diameter of 273 feet 
and the top of the guide frame is 228 feet 
above the ground. 


Agate Guides for Fishing Rods 


Continued from page 189) 


cubic 


tries where be- 


slowness of the meth- 


fishing is much in vogue, 


cause of the very 


ods they employed. 
The guides were all made up in the 
mountain country of Germany, where it 


was really a family proposition, a whole 


family drilling and grinding guides dur- 
ing the winter months by the crudest 
hand methods and then in the spring 


selling their winter's output to the com. 
mercial buyers, through whom it finally 
reached America, Uniformity and accu- 
racy could not be maintained by so many 
different hands of more or experi- 
ence, especially under pressure of a large 
demand, and the result was that much in- 
ferior work began to be foisted upon ihe 
American market. 

To hide the inferiority of their wou1k- 
manship and the many biemishes in their 
guides, the German makers dyed them a 
deep dark red by boiling them in 
an iron solution. This practice also en- 


less 


color 


abled them to slip through many imita- 
tion agate guides, which were made of 


nothing but hard glass, and this was the 
more easily done because buyers had been 
led to believe that genuine agate guides 
should be red in color. 

This was the situation when a Chicago 
lapidary of many years’ experience, whose 
father and grandfather had been lapida- 
ries before him in Amsterdam and who 
were familiar with the German methods 
of making guides, turned his attention to 
their manufacture on a modern scientific 
The result of his efforts was the 
development of a remarkable mineral cut- 


basis. 
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| 
RRHOG chanically perfect guides in a compara- | 
tively short time, each guide being left 
the natural color of the raw agate. 
POWDER This drill not only works with abso- 
- , lute precision, but will 
for Pyorrhea prevention Fis 
ek - 


bore a hole of 
desired size through a one-fourth 
{inch slab of agate in from fifteen to 
twenty minutes. As against 


| 
| 
| 
| 
| 
| 
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ting drill by means of which he is en- 
abled to turn out large quantities of me- 


hours 


this, it took 
the German guide makers from fifteen to 
twenty to 


bore a_ similar hole 
through a piece of genuine agate, using 
for this purpose a_ so-called 

iS 7 


Fire Brick — 


“how” 





consisted of a 
bent 


drill. 
This drill was operated entirely by hand 
and 


stout piece of wood 
into the shape of a bow by means 
leather 


of a 
wound 
Soft, sensitive gums 


















I 
Zz ° “ 
thong, which, in turn, was | 00 re Tic —* us 
several times around a wooden | 2 
== 
spool four or five inches in length and ee 
‘ . half an inch in diameter. = 
a ony ayy flash a warning. In the lower part of the spool was fast-| Ea 
ey are the first symptoms of pyor- ened the drill which did the boring.| ZZ 
| rhea and consequent loss of teeth. While the upper part of the spool was | & . 
For pyorthea, dentists use and pre- fitted into a hole in a horizontal pier! = (Good clay and. careful manufacturing 
scribe Pyorrhocide Powder. It is of wood three feet long and two inches "4 
scientifically compounded for that specific square. This piece of wood was clamped 
purpose. It is the only dentifrice that has at one end to another upright and = sta- 
P demonstrated its efficiency in dental clinics tionary piece of wood, while the other | 
devoted exclusively to pyorrhea research. end was held by the left hand of the| 
If you have pyorrhetic symptoms as mani- person drilling and pressed 
fested usually in soft, bleeding, spongy, reced- chest. With 
ing gums use Pyorrhocide Powder. Its twice 
. 


against his | 
the 


right 
a day use makes the gums firm and healthy 


and it cleans and polishes the teeth. 


methods, make good fire brick; but 


a 


: ] 
even these do not always insure long 
an > rked | : M } 
bg hee allay Sigel scerge ns, life in your furnaces. What may be 
the bow in such fashion as to cause the Sd 
spool to rotate back and forth, a few | = 
Pyorthocide Powder turns at a time, thus working the drill | = 
io economical because and eventually making a hole through == 
a dollar package con- the piece of agate. Only through : 
tapgliaaes — ibe practice could 
. ly. Sol ‘ 
i= Ladies ped in 
a cists and den- | 


tal supply 
Em huuses ' 


. ’ 
good In one plant wont work at 

| long] all in another. 
a perfect hole be drilled | = 
this manner, and the process, as ma) = 
be imagined, was very tedious = 

Agate is the hardest of all known min 

: FREE SAMPLE crals and the very 
W rite for free 


hardest 
sample an« 


2 


glass 


to lo 
cate any flaws and determine the best and 
most economical way of 
: slabs A 
Scientifically 


Perfected b 
Clinical Research 


cutting it into 
revolving 


knife 
|} is then used to cut .the piece of agate 


circular 
} into slabs about one-fourth of an inch 
| in 


customers agree with us that 
this is something better than 
just “good fire brick.” 


steel 


. neviont varity Sune 2 For your better satisfaction The 
from certain volcanic regions in Uruguay ez 
It is imported to this country through = ? R Fi B “ k by 
bookl : == - 
MENT sc, “psccticen comasly wha hae ic toee 2 Qteen’s Run Fire Brick Com 
eth and shipped to Chicago, the raw stones = ° " ° 
: li orrhea. . traveling some 6,000 miles before they 2 pany furnishes the right brick 
‘ The Dentinol & reach the end of their journey. One bex 4 
Pyorrhocide ‘ill ofte « ai e Si ollars = . di ; O 
toe Wiwea ee 2 to suit your conditions. Our 
_. 2m | When a shipment arrives the guide 2 
Dept. C—1480 maker examines each piece of stone care- A 
‘ Ercadway, N. Y. fully through a magnifying = 
2 


We shall continue to offer through e . . 

Pht gto g myth be one! xhaustive scientific re- 
facilities. only such a dentifrice as 

is proved most effective--in promot 

ing tooth, gum and mouth health. 


thickness. These cut 
}up into smaller pieces about an inch 
square. The small pieces are then fitted 
a : into the machine for drilling, 
oe Villbegle 
Prea 


the size 
of the drill used depending upon the size 
of the guide to be made. 


slabs are then 








Anything in 


2 metal stamping or 
duced from any metal and finished 


It 





When a hole is finally bored through a 





= 
: oe = 
piece of agate it is next ground into a 4 
r circular shape on a grindstone by hand. 
weiogy . This grinding takes but a few 
Waterbury Button Co., Waterbury, Conn. and the circular 


seconds 
ring is 
more exact 


machine 


DEPT. 5S. A. 


then 


shape another 


The 


given a 
on grinding 
step is to bevel 


next the 
sharp inner and outer edges of the agate 
ring. 


= 
2 
= 
== 
= ; 
= 
= —_— — 
2 == 
Finally the rings are polished and = FIRE BRICK => 
mounted in metal holders, either as guides = : 
. —_— _ , » Atte = => 
or tips, ready to be fitted Are you plan- == = 
nh a MPANY = 
The finished product is not only a de- f . = = 
light to the angler’s eye, but will insure urnace : 
longer life to his line and rod by redue- Let us give you 
: == 
ing the rub and strain on them, re- | some interest- 


spectively, to say nothing of making for | ing facts on the 
Hy} ; “playing” 
WHITING-ADAMS 


one’s catch. 


== 
= 
— 
=S= 
= 
a Lock Haven 
== 
> aceonracy 1 ‘asting and ease in | ial , = 
greater accuracy in casting and ease in | specia Queen's A 
— 
== 
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to fishing 


or All Marine 
Purposes 


ning an oil burn- 
ing 


He 





The judgment 
of our engi- 


neering depart 
ment is backed 
by eighty-thre« 








| Run Glass Brick 
The All-Year Carburetor. for this puxpose. 
Continued from page 189 
34 e U Sy at ct S grade fuel. 
heat 

Made of best quality pure bristles. 
Perfect work—long wear. Warranted 


years exper! 
Penna. = ence. 

It is a well-known fact that | 
proper degrees will such 
vaporization and the problem has been the 
application of heat to the mixture of fuel 


in give 
in all respects. Used very largely by the 


= Write us! 
United States Navy Department and by 
ship builders. 





and air as it passes from the carburetor 

through the intake header. 
heating 

Send for Dlustrated Literature 

JOHN L. WHITING-J.J. ADAMSCO. 


One way 
water 
Boston, U. S. A. 
Brush Monsfostarere 
e 


the intake is to enclose it 
jacket. That system was quite 
satisfactory with fairly high-grade gaso- | 
lene, but with the present low-grade fuel ! 
it was 


of 
by a 





| 
for Over 109 Years and 
in the Werld 





found that the heat so obtained 
sufficient. Another method is to 





was not 
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build the intake header in one piece 
with the exhaust pipe and obtain the} 
average heat of the exhaust. The trou 
ble, however, has been that the heat 
proves excessive when the engine Is 


working hard, and not sufficient when the 


engine is started or idling. In other 


words, the intake header receives the 
maximum heat when it is least desirable, 
and a minimum or none when it is most 
needed, Another experiment was with | 
direct electrical heating. This system | 
proved totally unsatisfactory because of 
| the weight and bulk of such a plant. 

Some experiments had already shown 
that it was feasible to obtain heat for | 
the intake header by burning a small 
amount of gasolene for this purpose 
only. The real problem was the appli- 
cation and regulation of this heat, with- 
out the use of a device that would entail j 
adjustments and moving parts. 





— 
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‘OLD PoINT 


A Normal Person 


is healthy, vigorous and enjoys 
life to the utmost. If you do not 
feel this way, you have been neg- 
lecting some of the essentials of 
right living. If you have impor- 
tant affairs, make yourself fit for 
them; get the health and vigor 
necessary to carry out to the full- 
est your scheme of life. Do this 
now. It is much more pleasant 
and infinitely more sensible to 
prevent than cure. A _ booklet, 
‘The Way To Get Well,’’ pub- 
lished by Hotel Chamberlin, Old 
Point Comfort, Virginia, may help 
you. It will be sent for the asking. 
It is always a pleasure to make a 
personal reply to inquiries regard- 
ing the methods and treatments 
at this famous resort. 








GEORGE F. ADAMS, Manager 
Fortress Monroe Virginia 
Ne ) Or Bertha Ruffner Hotel Bureau, 1270 Broadway; Cook's Tours 

‘ Bk som’ * at any phi ff es 
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The result of 
line is an appliance 


experiments along this 
that works as an 
auNXiliary to the carburetor. It is, to] 
electrical term, a shunt around | 
the main carburetor, and its operation is | 
dependent upon the suction of engine. | 
When the throttle is closed and the mo 
tor is turning over slowly, a_ certain | 
amount of the suction is shunted through | 
the auxiliary circuit. Air is drawn into 
the vaporizer, where a mixture of gaso-| 
line and air is formed; the mixture 
travels to a chamber, which 
is situated in intake header, and is | 
ignited by a spark from a conventional ) 
spark plug. The hot that results 
from this combustion is then drawn into 
the fresh charge that is passing from the 
carburetor to the The heat 
changes the wet mixture to a dry vapor, 
which is exploded instantly in the eylin- | 
ders. It is interesting to note that the 
auxiliary system functions in a manner 
exactly opposite to that of the main car- 
buretor: when the throttle is closed the 
combustion heater is in full operation, 
and when the throttle is open the shunt is 
practically inoperative. In other words, 
the combustion heater is giving its max- 
imum service at the time when the en- 
gine needs the heated charge. 
The action of the combustion heater is 


use an 


combustion 
the 


| 


gas 


engine. 


best described by following it through 
the performance of an engine. In the 


first place, the engine is at rest and cold. 
When it is turned over for starting, the 
motor is choked and the throttle is par- 
tially open. This free suction 
of air through the vaporizer; the air 
mixes with the gasoline at its base, and | 
passes through the pipe to the combustion | 
chamber where it The engine, 
being provided with a dry heated charge 

without the usual loss of time and gas- | 


oline involved in warming up—is able to} 
| 


causes a 





is ignited. 


run on a summer setting within a few 
seconds 

It was not long ago that the problem | 
of warming-up was considered nothing | 


than a matter of 
But in 
depend on auto- 
the 


more important person- 


al inconvenience. these days 


when millions of people 
mobiles for transportation loss is 
enorinious, 


After starting the motor, the next stage 


in engine operation is idling. The throt 
tle remains partially open, and the heat 
generated is not sufficient to warm the 


means of the ordinary 
The auxiliary, 
on the other hand, is-working at its max- 

imum efliciency during idling. As _ the 
throttle is opened, allowing a freer pas- | 
sage through the carburetor, the rush of | 
mixture through the apparatus gradually | 
grows and When the throttle | 
open, it not function. In 
when, because of the nat- 
the ordinary heater is 
giving heat, the auxiliary has | 
ceased to operate. The engine heat, even 
with low-grade fuels is sufficient to make 

a dry vapor. For example, it is a well-| 
known fact that the ordinary engine when | 


intake header by 


exhaust heating system 


less less. 


is wide does 
other 
ural engine 


words, 





heat, 


excessive 


hot will run on kerosene. 
Months of experiment and test, which 


| ceedingly 
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led to the adoption of the apparatus on 
a prominent make of car, show the fol- 
lowing results: It is possible to operate 
the engine with a summer setting on the 


air valve in about twenty seconds from 
the time of starting, which means that 
the intake temperature has mounted to 
120 degrees Fahrenheit in that time. 
Tests made at five degrees below zero 
show that the engine is able to pull on 
high gear almost. immediately. During 


the months of experiment there was not 
a single case of a spark plug or valve 
fouling. The building up of kerosene in 
the crank case was almest entirely elim- 
inated. Numerous tests show an 
lutely clean exhaust, primarily due to 
the fact that the heater works at its max- 
imum when idling. This does away with 
all excessive smoking except in 
excess oil when opening up the throttle 
after any amount of low 
throttle work with a cool motor. The 
carbonizing of the motor is greatly re- 
duced, which means not only a saving in 
the life of the motor, but a reduction of 
the wear and tear on the whole automo- 
bile, hitherto caused by uneven running. 
The small amount of fuel used in the com- 
bustion heater, is saved by the greater 
fuel economy of the engine, due to proper 
vaporization, 

The vaporizer of the combustion heater 
is installed in an enlargement of the 
float chamber of the carburetor. Its op- 
eration is determined by the level of the 
gasoline, and, as has been stated above, 
is entirely automatic. Suction—shunted 
through this auxiliary system—causes the 
level of the gasoline to sink, disclosing 
holes by which the air may enter. The 
slower the engine runs, the greater the 
shunted suction becomes, and consequent- 
ly, more are opened, allowing a 
greater charge to be taken to the heater. 
This is the equivalent to the opening 
and closing of the air valve in the main 
carburetor. As the throttle is opened, 
the shunted suction becomes less, and the 
gasoline level rises, shutting off air and 
reducing the mixture in the instrument. 

The mixture that is carried to the 
heating chamber, passes through a restric- 
tion in the pipe, insuring against flare- 
back, and through an atomizing screen, 
which gives it the proper diffusion for 
burning. The current for the spark plug 
in the combustion heater is supplied by a 
conventional spark coil and_ breaker, 
which are operated in unison with the 
regular engine ignition. 

The feature in 
observation window, so 
of the mixture can be determined from 
the flame. <A perfect mixture produces 
a purple flame, a fairly rich mixture 
produces a bluish-green flame, and an ex- 
rich mixture is indicated by 


abso- 


ease of 


considerable 


holes 


the burner is an 
that the quality 


novel 


| yellow streaks in the flame. 


Brakes on Trailers Desirable 
Continued from page 194} 
and it is ‘not at all improbable 
that other states will pass similar legis 
lation in the near future. This point was 
not considered in the regular motor ve 
hicle laws of the several states as trail 
ers were not in extensive use at the time 
were drafted. At least three 
braking systems are applicabl 
to trailers. The first consists in the pro 
vision of hand brakes, which may be se 


brakes, 


those laws 


different 
by the driver before starting to descend 
a steep a special brakeman. 
who rides on the trailer. Setting the 
brake by the driver does not provide for 
emergency stops and a brakeman on the 
trailer is, of course, an important item 


grade or by 


of expense. 


There is the air brake, which can be 
operated exactly as on railroads. There 
is a newly developed braking system 
known as the drawbar operated brake. 
With this, the compression of the draw- 
bar, when the trailers coast as in de- 
scending a hill applies brakes on the 


wheels of the trailer, the force of appli- 
‘ation being in proportion to the retard- 


aa 
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ing force necessary to hold the vehicle on 
the grade. There is also compression on 
the drawbar in backing, when, of course. 
it is not desired normally to have the 
brakes on. This difficulty has been over 
come by so arranging the linkage that the 
friction between brake drum and brake 
band during rearward motion will make 
it ineffective, which means that the brake 
will not function in case of a train back- 
ing down hill. Electrically actuated | 
brakes have also been devised, these act- | 
ing when the driver pushes a button, but | 
these call for a current generator, 
which is not always found on trucks 
and rarely on trailers. The air brake sys- 
tem seems to offer the greatest number 
of advantages for providing positive and 
reliable control of truck and _ trailer 
trains. 





use of 


NEW BOOKS, ETC. 


By Martin 
B.Ch., and Leonard 
New York: Long- 
1919. S8vo.; 800 


A TexTBooK oF PuysioLoey. 
Flack, C.B.E., M.B., 
Hill, M.B., F.R.S. 
mans, Green and Co., 
pp.; illustrated. 

With the primary object of furnishing the 
student with the fundamental facts and theories 
of physiology in understandable form, this solid 
work of Engiish origin was started before the war 
The authors have taken advantage of the delay 
to embody within it of the remarkable 
progress made during the years of conflict. In 
plan, it takes a general survey of the science, 
proceeds to an account of the blood and the 
circu’ation of the body fluids, and follows with 
respi-ation generai metabolism and dietetics, 
| digestion, special metabolisms, functions of the 
| kidney, the skin and the ductless glands, the tissue 
| of motion, the nervous system, and reproduction, 
It is extreme’y well illustrated and, although ad- 
dressed primari y to the medical student, contains | 
many features of value to the generai practitioner. 


Arrer-War ATLAS AND Ga- 
ZETTEER OF THE WorRLD. Edited and 
revised by Francis J. Reynolds. New 
York: Reynolds Publishing Company, 
Inc., 1919. 4to.; 364 pp.; 251 maps; 
illustrations. 

This fine collection of maps and geographical, 
commercial and military information takes note 
of all the new boundaries established by the peace 
treaties; its automobile maps show every good 
road in the country, and the motor laws of each 
State are outlined. Thirty-two railway maps in- 
dicate principal routes in the United States and 
indexed for use in connection with the 
condensed 
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Leading dentists all over America 
are urging the adoption of a film- 
removing tooth paste. 

Millions of people have already 
|proved it. In every circle nowa- 
days you see white, glistening teeth. 
Ask about them and the owners 
will say, probably, that Pepsodent 
has done it. 


By Fighting Film 


Those results come from fighting 
film—that viscous film which ever 
forms on teeth. Most lack of luster 
is now traced to that, also most 
other tooth troubles. 

Film clings to teeth, enters crevi- 
ces and stays. The tooth brush 
does notendit. The ordinary tooth 
paste does not dissolve it. So much 


REYNOLDS’ 


gazetteer of cities and towns. The 
war history gives all important events and features 
of the Its encyclopedia of world in- 
formation includes geology, commerce, and in- 


struggle. 


dustry, with photographs and relief maps The of it stays and hardens, until you 
gazetteer lists our own qoume down to villages “ have it taken off in the dentist’s 
500 inhabitants: in the case of foreign towns, a - 

population of 1,000 qualifies the place for in- chair. 


It will be seen that the plan of the work 


Film is what discolors—not the 
teeth. It is the basis of tarter. It 


clusion 
is sweeping; it only remains to be said that this 
plan has been admirably and artistically carried 
out to the last detail, resulting in a quick-reference 
atlas that wi!l serve individuals in ali walks of life 
and firms in all branches of industry. 


Tue Lire or Matrer. An Inquiry and 
Adventure. Edited by Arthur Turn-| The Pepsodent results are evi- 
bull, M.A., B.Se., M.B. Philadelphia: dent and quick. A ten-day test will 


J. B. Lippincott Company, 1919. 8vo.; 
324 pp.; illustrated. 


4 vastly interesting book, 


leave no doubt aboutthem. Anda 


teeming with arrest- | book will tell the reason. 
ing facts pictorially set forth, comes to us under 
Life of Matter."’ In addressing 
youth entering college 


Pepsodent is based on pepsin, the 
digestant of albumin. The film is 
albuminous matter. The object of 
Pepsodent is to dissolve it, then to 
day by day combat it. 


the title, “‘ The 
himself to the average 
however, we are not sure that the author has not 
4 mistake We can imagine the conste! 
ination of a pedagogue told that “Action and 


reaction are always unequal. The law of causa- 


| tion is incredible Every form of —— is A new discovery makes this 
| act and eternal, changing from withir Motion : - 
setae Seen ee) Dac, method possible. Pepsin must be 
emerges Despite the leaning toward Eastern 


activated, and the usual agent is an 
acid harmful to the teeth. But 
science has found a harmless activ- 


Pepsadéent 


The New-Day Dentifrice 


philosophy as against Western conclusions 
Western observational and experimental methods 
reader will from the 


sciences, an 


are upheld The acquire 
work an insight 
appreciaiion of the 


toward the acquisition of fresh knowledge 


An ELEMENTARY 


into most of the 


pioneers, and a stimulus 





Book ON ELEcTRICITY 
sND MAGNETISM AND THEIR APPLICA- 
tions. By Dugald C. Jackson, C.E. 
and John Price Jackson, M.E {evised 
and enlarged by N. Henry Black, A.M. 
New York: The Macmillan Company, 
1919. S8vo.; 598 pp.; illustrated | 
This text seeks to benefit both the student 

prepared by a year’s work in physics and the man | vised by leading dentists everywhere and 

interested in knowing the how and why of elec- 
| trical machinery. The illustrations and problems 
| will enable the reader to interpret the law or 








The scientific film combatant, now ad- 





supplied by druggists in large tubes. 
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Dentists Now Urge 


A New Teeth Cleaning Method 


All Statements Approved by High Dental Authorities 


which fer- 
It holds the 
the teeth to 


holds food substance 
ments and forms acid. 
acid in contact with 

cause decay. 


Millions of germs breed in it. 
They, with tarter, are the chief cause 
of pyorrhea. All these troubles 
have been constantly increasing for 
lack of a film combatant. 


The Way is Found 


Dental science, after years of 
searching, has found a way to 
fight film. Five years of ciinical 
and laboratory tests have proved it 
beyond question. 


For home use the method is em- 
bodied in a dentifrice called Pepso- 


dent, made to meet every dental 
requirement. And to make it 
known quickly in every home, a 


10-Day Tube is being sent to every- 
one who asks, 


A Quick, Convincing Test 


ating method. Now active pepsin 
can be constantly applied, and forced 
into every hiding place of film. — 

Send the coupon for a 10-Day 
Tube. Note how clean the teeth 
feel after using. Mark the 
of the viscous film. See 
teeth whiten as the fixed 
appears. 


absence 
how the 
him dis 


Look at your teeth now, then look 
inten days. Let your own teeth de 
cide between the old ways and the 
new. This is important. Cut out 
the coupon so you won't forget. 
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principle in practical terms, and the summaries! paint and contains a number of formulas for 
| and questions constitute valuable aids to a grasp | tinted paints. That the paint body bears certain 



































| and retention of the subject-matter. The mani-| relations to economy and durability is a point 
a ~ — a | fold applications of electricity and magnetism | never lost sight of. Full consideration is given 
| |} are comprehensively covered, and the many |to ready-mixed paints, which possess many 
| | excellent plates and figures portray the leading advantages. The use of all sorts of preservative 
} i electrical scientists and the apparatus and in-| coatings, and the most approved methods of 
j struments of their art | applying them, are set forth in simple ianguage, 
| An Asset Euexente of Busrvuss. By Parke esa lover and the hobbyist will appreciate 
Schoch and Murray Gross. New York: | ‘He help here offered 
; / UR two 4 : American Book Company. S8vo.; 216) Carsar’s GaLtitic War. Book 1. With 
() X\ two great plants, one in Brooklyn and i pp.; illustrated | an Introduction by D. 8. Elbon, A.M, 
. one in Buffalo, N. Y.., making nothing Business habits should be inculeated in the} New York: ‘Transiation Publishing 
’ Dr F la ae adieal : young and should be practised in every home.| Company, Inc. 8vo.; 231 pp. 
yut rop-f orgings are the logica outgrowth ot The authors very rightly make a point of the This is a book of The Fully Parsed Classics” 
i an ideal the ideal of the founder of this busi- personal, or family, cash account the forms | series, containing the Latin text literally trans- 
. . furnished are occasionally redundant and might | lated, with a full grammatical analysis and -ex- 
} ness to make the best Drop-Forgings that ] in some instances be better fitted to individual | planatory notes. Word by word, each sentence 
] skilled craftsmanship, backed by expert engi- requirements, but the principles and teachings | is resolved into its grammatical parts, so that the 
| auilendl abilit ee i co are seund. The work develops the general | translation may be understood to the minutest 
| neering ability, could produce, principles underlying money and credit, banking | detail. The upper part of every left page carries 
> f P "A ; . , practice, insurance, property, investments, and | the complete original text, edited for school use: 
] out a tar greater asset 1s Our experience ot | letter writing, and gives a well-chosen list of | opposite, on the right page, is the translation, 
nearly half a century in upholding this ideal | reference books. No pains have been spared in which the construction of the original is pre 
: | to make every point clear to the mind unac- | served The lower halves of the pages are given 
] F a 
an asset : re ahle , as salve ‘ oe : : 
an asset as valual le to you as oursel cs customed to the details of business forms and up to a critical examination of each word. The 
, rents a , operations historical, mythological and geographical allusions 
lt means that Williams’ Superior Drop- 
, _— +“ F Founpry Practice. By R. H. Palmer, | are also explained. 
forgings in your car, your truck, your machine New York: John Wiley and Sons, Inc.,| THe Ricney Data Service. Meridian 
| O19 o.: 300 . strate ife ild) ian: is : "he 
shop, or wherever they may be used, may be 191 Svo.; 390 pp.; illustrated Life Building, Indianapolis, Ind.: The 
' ‘ , : gs ©. his work, already favorably known to molders Richey Data Service. Data pages, 
absolutely relied upon to do the work tor apprentices, and students, has in its new form blanks, pocket binder and desk file. 
} : dde for oO oO lle ‘ast y > » Riche . ice > caleas te 
which they were made; that your reputation cS a. 6 ew ee. in the Richey Service the locse-teat qn 
‘ : casting of locomotive superheater cylinders and | extended and adapted to the needs of sales and 
! Sale guarded whereve r it depends upon slide valw=ecylinders, casting lathe beds, making | advertising managers, agency men, wholesalers 
| | ‘ Williams’ Superi r Drop-Forgings. cores for zas engine cylinders, and molding large | and retailers. The material is supplied monthly, 
j , | | kettles. The work is a textbook, leading the | with the first installment consisting of a hundred 
| Let us co-oheral ith vou student from the simplest type of mold through | data pages, blanks, pocket binder and desk file 
: aia. wee Ber ; to the difficult practice in green and dry sand and | These up-to-the-minute data are to be employed 
| loam, and including cupola practice, mixing and | as a framework on which the subscriber builds 
i; J. H. WI LLIAMS @ co. melting, cleaning and repair of castings, and | from his own experience and special needs; they 
i : many other features with which the student) parallel the field manual of the engineer. There 
| seal Drep- i ed ari ! 
e Drop-Forging People should be familiar are striking maps and graphs, and a commendable 
PLANTS Tecuno-Cummwicat. Recuirr Boox By feature is the clear-cut ee in which all infor- 
} Brooklyn and Buffalo, N. ¥ | William T. Brannt and William H.| ™tion is conveyed. Merely to mention the 
; 28 So. Clinton St 28 Richards St. Wahl, Ph.D. New York: Henry Carey | Senet! headings of this information would exceed 
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i i I - - : » i » is , 5 
i — oo — J} | ij j;and the household The catholicity of the that, by means of the index, is open to instant 


all receipts reference It is hard to conceive of a line of 

business that would not be helped by this service, 
while executives should find their value to their 
firms greatly enhanced by a knowledge of the 
important questions it so definitely answers 
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er trials, for their practical merit, and represent 
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i] and industries. Alloys, beverages, explosives,| AN ELEMENTARY COMMERCI AL GEOGRAPHY, 

metal-working, confectionery, dyeing, electro- By Cyrus C. Adams. New York: D. 

? y * ry plating, these are but a few random items from Appleton and Company. 1919. 8 vo; 
the contents. Artist, artificer and handy-man 353 pp.; maps and illustrations. 

1 S our orel Business may alike find almost anything they need to The author of “A Text-Book of Commercial 

1] carry their desires to a successful end Geography’’ has prepared this elementary work 
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the progress of industrial chemistry. The great 
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liable publication of its kind. The latest edition | at the end of the volume. 1 he presentation Is @ 
| and attractive, and the practical treatment should 
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additional trade classifications. Especial atten- 
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each year has seen a marked advance in the} 
quantity and quality of the service, and today 
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s 143 pp. 
to be their own—that in s very short time the In this convenient arrangement the original 
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work will become the most used and m and the translation appear on opposite pages. 
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i] Dy com pe titors wit h the result that all products from raw material to finished article which the text has been phrased and the illus 
| - “ite > " . : are represented. Another special feature is the | trations drawn should insure easy mastery of the 
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